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Passenger Comfort Assured 
in the air AND on the ground 


NORMALAIR vapour cycle cooling systems will provide full refrigeration even 
when an aircraft is stationary with engines stopped, or taxying with engines 
turning at low r.p.m. They can also serve as a means of reducing the relative 
humidity of the cabin air supply, thereby ensuring an acceptable effective temper- 
ature in the cabin. The separate ground conditioning trucks used with air cycle 
systems can, therefore, be dispensed with. 

As well as offering these important advantages, NORMALAIR vapour cycle 
systems make much smaller demands on power supplies than comparable air cycle 
systems. In general, they compare favourably with air cycle systems in the matter 
of weight, and where heat loads are high, are significantly lighter. 

In addition to these aircraft systems, which are available for aircraft of all classes, 
and which can be based on either reciprocating or centrifugal compressors, 
NORMALAIR are producing systems for guided missiles and other applications, 


e only designers and manufacturers in 


Great Britain of complete cabin air conditioning 
systems for all classes of military and civil aircraft. 


NORMALAIR (AUSTRALIA) PTY LTD MELBOURNE 


NORMALAIR (CANADA) LTD TORONTO 
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they all Howker Hunter 


FIGHTERS Vickers Supermarine Swift Mk. 5 
Aerfer Sagittario 


use 


Vickers Supermarine N.II3 


power 


controls 


Avro Canada CF-Il00 


RESEARCH Fairey Delta 2 


i AIRCRAFT | 
Fairey Power Controls embody all the re Avro 707C 
required characteristics for use both in eS 


high performance and transport aircraft. 


The power control illustrated is a fully tr BE Blackburn & General 
Aircraft Beverley 


duplicated unit and has a rating of 20 tons AIRCRAFT — 
at 4,000 |b. p.s.i. A full-flow filter is 
now available to eliminate 4-micron or . 

larger impurities from power control and RAIN z Fiat G.82 


other hydraulic systems. 


THE FAIREY AVIATION COMPANY LIMITED - HAYES + MIDDLESEX 
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SIKORSKY HELICOPTERS HAVE THE BEST 


tr 


Tested and proved successful 
in years of commercial and mili- 
tary service, Sikorsky helicopters 
alone offer the performance 
needed for today’s big jobs... 
plus a distinguished record of 
operation on all continents. © 

Years of carrying passengers 
and cargo in scheduled service in 
Europe and in the United States 
have helped to give Sikorsky heli- 
copters a background of experi- 
ence unequalled in all aviation. 

Only Sikorsky helicopters have 
airlifted oil drilling rigs into loca- 
tions in the jungle, then carried 
in all materials needed to support 
the activity. In the United States 
during 1957 alone, Sikorskys 
carried 230,000 passengers to and 
from offshore oil drilling rigs. 

For service in any part of the 
world where transportation is a 
problem .. . in the Arctic, the 
jungle, over water or obstacles of 
any kind, Sikorsky helicopters 
offer the most in performance 
and in proved dependability. 


CHICAGO HELICOPTER AIRWAYS 


flies a fleet of 5 Sikorsky S-58s between two 
major airports and a heliport in the city’s 
center. The line expects to carry its 100,000th 
passenger in June, the 20th month of its 
operations. New York Airways and Los 
Angeles Airways also have operated with 
Sikorsky helicopters for years. 
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RECORD HEAVY-PAYLOAD PERFORMANCE 


JUNGLE LIFT — An S-58 
flew this oil rig in sections 
to its site in the New 
Guinea jungle. All ma- 
terial for operating was 
also brought in by heli- 
copter. Loads averaging 
two tons were carried. 


Photo: San Diego Union-Tribune 
LIFTING HEAVY LOADS of heating and ventilating 
equipment to the rooftop of a large new Convair plant, 
this S-58 in two days finished a job which would have 
taken four weeks with an ordinary crane. More than 
100 tons were handled. 


POWER LINE 
POLES were set in 
placebyS-58 helicopter 
for three miles of line 
in the California moun- 
tains, pioneering a new 
time-saving construc- 
tion technique. Steel 
and concrete for elec- 
tric transmission line 
have also been flown 
areas by helicopters SABENA Belgian World Airlines provides i 
scheduled service in Europe with a fleet of 8 Sikorsky 
S-58s. Passengers fly conveniently and quickly to the 
centers of cities in Belgium, France, Germany and the 
Netherlands. 


UNITED AIRCRAFT EXPORT CORPORATION East Hartford 8, Connecticut, U.S. A. 


PRATT & WHITNEY AIRCRAFT Aircraft Engines + HAMILTON STANDARD Propellers and Aircraft Equipment 
SIKORSKY AIRCRAFT Helicopters + CANADIAN PRATT & WHITNEY AIRCRAFT CO., LTD. Aircraft Engines 
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your airline giving the 
traveler what 
really wants? 


What What Lockheed 
Travelers Want Electra Delivers 


Fast Flights —Electra/Flight gives your passengers quick 
1 Want to save time taxi and maneuver, swift take-off, fast climb... swifter in 


the air—saves time on the ground, too. 


More Flights Per Day— Because the Electra costs less to 
run, and gets around faster, it provides more flights to choose 
from . . . even to smaller cities. 


te Close-To-Home Service— Electra can take a full pay- 

when | want to go load in and out of today’s close-in airports—which handle 
90°/o of all traffic. This short-runway ability is proved in flight 
tests where Electra landings and take-offs are being made in 
less than 1,900 feet—without prop reverse or wheel brakes! 


Hate delays Less Time Waiting On The Ground— Passengers, bag- 

..- in starting off gage, food and fuel all load at the same time. Electra/Flights 

3 ...in refuelling at stops leave right from terminal, carry ample fuel for many stops. 
on the way Passengers can carry hand baggage on and off plane... no 


annoying waits. 


..+in getting their luggage 


Lockheed Electra 


LOCKHEED AIRCRAFT CORPORATION + BURBANK, CALIFORNIA, USA 
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4 Hate “Weather Ahead” 
delays 


5 Want safety, security 


Want to relax in 
comfort, to arrive fresh 


All-Weather Scheduling — To avoid weather delays, Elec- 
tra can take-off and fly at any altitude from 5,000 to 20,000 
feet with less than 1°/9 variation in speed on a typical 400- 
mile flight. 


Four Dependable Genera! Motors Allison Prop- 
jets —Passengers like the feeling of security when the big 
props quickly “take hold” on a wave-off ...or bring the Electra 
‘o a safe stop on a slick runway. 


Vibration-Free Flight — Quiet. no quiver—no shake. Pas- 
sengers will remember this about Electra/Flight. 


“Living Room” Comfort— Electra’s wide fuselage allows 
new wider 20” seats... wider “room-to-pass” aisles. Large 
“picture windows” give a broad view. Radiant heated, fully 
pressurized air-conditioned cabin adds to passenger comfort. 
Interiors designed by Henry Dreyfuss. 


Electra/Flight gives the traveler exactly what he wants 


The finest short-to-medium haul turbine-age airliner ... designed to assure you of maximum 


return on every operating dollar. 


Purchased by: Aeronaves de Mexico - American Airlines - Ansett / Ana of Australia - Braniff Airways - Cathay- 
Pacific Airways - Eastern Air Lines - Garuda Indonesian Airways - KLM—Royal Dutch Airlines - National Air- 
lines - PSA-—Pacific Southwest Airlines - Western Airlines 
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Photograph Hawker 
Hunter Mark 7 Two- 
Seater "’ by kind per- 
mission of Hawker 
Aircraft Led., Kingston 
upon Thames. 


PRIDE OUR CONTRIBUTION 
TO THE HAWKER HUNTER 
AIRCRAFT 


4, 


[IB & scars SHEEFOOTE STREET, BIRMINGHAM, 15 


air conditioning 
the HUNTER 


Godfrey cold air units and water extractors are fitted in all variants of the HAWKER HUNTER 


Sir George Godfrey & Partners Ltd 


& ite HANWORTH, MIDDLESEX AND HENLEY, OXFORDSHIRE 
Overseas Companies in Montreal, Johannesburg and Melbourne 
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UNIVERSAL EQUIPMENT 


(NORTHOLT) LTD. 
BELVUE WORKS - GREEN LANE - HOUNSLOW - MIDDX 


Aircraft Assemblies 
Machined Components 
Specialised Spinnings 

Test-Rigs 


Oxygen and Air Trolleys — 
Compressors — Towbars — Ladders 


JI GSsTOOLIN G and other Ground Equipment 


: 
H A WK E R We are proud to be associated 
 HUNTE with this magnificent aircraft 
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H.T. NEWTON & CO. 


GATWICK AIRPORT 
HORLEY - SURREY 


LIVINGSTONE 8811 
HORLEY 3613 


%* Aircraft Instrument, 
Radio and Radar 
Components. 


% Plugs and Sockets. 
% Aircraft Fuses. 


% All types of Aircraft 
Electrical Equip- 
ment. 


“Flight” photograph 


We are proud to have had the privilege of 
assisting with supplies for this famous Aircraft 


STEWART AERONAUTICAL SUPPLY CO LTD 


in association with 
MILLER AVIATION LTD 
and 
ELECTROCON LTD 


ADASTRAL HOUSE - NUTFIELD - REDHILL - SURREY 
NEW ADDRESS Telephone: REDHILL 5050 (10 lines) Cables: SASCO REDHILL 
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A toast to the Fleet Air Arm’s latest 


naval strike aircraft, the NA39, 
and to its makers, Blackburn and 

General Aircraft Ltd. . . . from 

Firth Cleveland Instruments Ltd., 
who supply Pacitor Fuel Tank Gauges 
and Flowmeters, and Simmonds Aerocessories Ltd., 
who, of course, supply Nyloc Nuts 
for this aircraft. 


FIRTH CLEVELAND INSTRUMENTS LTD. 


SIMMONDS AEROCESSORIES LTD. 
7-8-9 St. James’s St., London, S.W.1. Head Office: Treforest, Glamorgan 


MEMBERS OF THE FIRTH CLEVELAND GROUP (FC) 
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Credit where 


credit is due, 


I always say— 


RUBERY OWEN 


A.G.S. standard parts, 


nuts & bolts. 


Since the early days of the first World War, 
British Thomson-Houston has specialised in 
equipment for aircraft. The experience gained 
over many years is incorporated in the design, 
development, and manufacture of complete 
electric power systems, ignition systems, 
engine-starting systems, and all associated 
components. 


BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LTD., 


WEDNESBURY, STAFFS Tel. James Bridge 3131 COVENTRY ENGLAND 
NE el. James 
Suppliers to Hawker Aircraft Ltd. and the British Aircraft Industry Member of the AE! group of companies 


LONDON OFFICE, KENT HOUSE, MARKET PLACE, 
OXFORD CIRCUS, W.1 


Member of the Owen organisation 


RUBERY OWEN & COMPANY LIMITED 
BOLT & NUT DIVISION, P.O. Box 10, DARLASTON, 


™ 
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An outstanding aeroplane designed, and: built 
to. meet che true feeds of medium-range. air 
transport. on 

this detoplane are Hobsom Camber ‘Flap Conrrol 
and Feel Simulator Units: | 


as 


SPECIALISTS IN PRECISION 
ENGINEERING PROJECTS 


M. HOBSON LTD. WOLVERHAMPTON ENGLAND 
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B.A.P repair and overhaul MANY THOUSANDS of main 
components annually, comprising’- Jet Pipes, Exhaust Units, 
Insulation Casings, Flame Tubes, Discharge Nozzles, 
and Air Casings 

We also manufacture on a production basis Flame 
Tubes, Discharge Nozzles, Exhaust Systems, Jet Pipes, 
Insulating Blankets, Bellows for Aircraft, Automobile, 
Marine or other gas turbine developments 


close 


laboratory inspection 
both metallurgical and 
mechanical at every stage 
of production. 


BURNLEY AIRGRAFT 


A.I.D. and A.R.B. approved. 


PRODUCTS LIMITED 


FULLEDGE WORKS BURNLEY LANCASHIRE ENGLAND 
Telephone : 3121 2 and 3203 Burnley (3 lines) Telegrams : “AIRCRAFT Burnley, 
REPAIR DIVISION : BRITANNIA WORKS ° QUEENSGATE BURNLEY Telephone 4102 
WELDED FABRICATIONS DIVISION: ~- STONEYHOLME WORKS : GROSVENOR ST ° BURNLEY - Telephone : 3184 

Associated with 


RENFREW AIRCRAFT & ENGINEERING co. LtTO.. RENFREW. ONTARIO, CANADA. 
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is the name covering a 

range of Titanium alloys manu- 
factured by Jessop, whose long research and 
experience have resulted in their producing 
the largest Titanium ingots in Europe. 


Hylite is available in seven qualities. 
do you know 


Dry bie has a high strength- the steels that are melted in 
to-weight ratio and excellent corros- vacuum by JESSOP Y 


ion resistance. Hylite alloys are reasonably 
free from embrittlement and may be 
forged, cold-worked, welded and . 
machined. U.T.S. | Elong- 


Composition tons/ ation 
sq. in. % 


¥ 


HYLITE 10 Commercially pure titanium, supplied to 3 
D.T.D. specifications 5013 and 5033. Commercially 
Resistance to corrosion with maximum ure titanium ; 27.0 
formability and weldability where soft grade) 
strength is not critical. 


HYLITE 15 Commercially pure titanium onueiet to Commercially 
TrrantuM . D.T.D. specifications 5003 and 5023. pure titanium 
ALLOY (hard grade) 


HYLITE 26 5% aluminium, 24% tin alloy. An 
TrraniuM alpha alloy of moderate strength. Being 
ALLOY readily weldable and easily formed is 5% Al., 24% Sn. 
suitable for sheet metal work where 

higher strength than Hylite 10 is required. 


relatively low alloy bridging gap 

between commercially pure and the 2% Mn. 2% Al. 
higher strength alloys. 


4% manganese, 4% aluminium alloy. 
A higher strength alloy suitable for 4% Mn. 4% Al. 
compressor discs and blades. 


6% A high 

strengt oy which responds to t 

treatment. Available in sheet form as 6% Al. 4% V. 
well as rolled bar and forgings. 


A complex aluminium alloy having 
greater strength combined with excellent Compt 
creep resisting properties. . alloy 


Full particulars 
are available on request 


WILLIAM JESSOP & SONS LTD. 
BRIGHTSIDE WORKS, SHEFFIELD 


A member of the B.S.A. Group 


am are you informed abou aes 

| 560 | 180 | 270 
TITANIUM 58.0 62.0 18.0 300 

ALLOY 58.0 63.0 22.0 300 


2 
ar 


14 FLIGHT 9 May 1958 


200’ 0” to 30’ 0” spans 
Larger spans available if required 
STEEL ECONOMY * SPACE ECONOMY 


TROPICAL SHEDS & HOUSES 
GODOWNS BARRACKS OFFICES, ETC. 


We supply and erect in any part 
of the world 


FOR HIRE - Erection Masts 30ft. to 180ft. high. Cranes and lifting tackle. 


BELLMAN HANGARS 


LIMITED 


MOBART HOUSE, GROSVENOR PLACE, LONDON, $.W.1 Tel: SLOANE 5258 Cables: Unitstruct, London 


2 YEARS’ PROGRESS 


in industrial mechanization 


A special issue of the journal organizing the 
MECHANICAL HANDLING EXHIBITION 


The biennial Mechanical Handling Exhibition, open 7-17 May, 
will reflect the tremendous advances made in labour-aiding 
devices. Previewing this important event, the heavily enlarged 
May issue of MECHANICAL HANDLING, provides a fully- 
illustrated, stand-by-stand guide to the whole exhibition. Enter 
a subscription to MECHANICAL HANDLING now, for a year- 
round supply of essential news and information on industrial 
mechanization—starting with the May “Preview” number. 


PLACE YOUR SUBSCRIPTION NOW TO SECURE 
THE[MUCH ENLARGED MAY SHOW NUMBER 


ro MECHANICAL HANDLING 


DORSET HOUSE - STAMFORD STREET ~- LONDON S.E1 


Please enter my subscription to MECHANICAL HANDLING for the next 
12 months (12 issues), starting with the May Exhibition Preview Number. 
I enclose remittance for £2 17s. (U.S.A and Canada $8.00). 

NAME 


ADDRESS 
. DATE 


¥ 
GENERAL uTiLity STEEL BUILDINGS HANGARS 
* 
 ° ° ° ° ° ° ° |g 
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AT Shorts 


IDEAS TAKE SHAPE 
on time 


Time is a challenge. It faces all industry at 
some time: it faces the aircraft industry all 
the time. To meet it requires flexible thinking, 
the ability to switch and control great resources 
and the continuous replenishment of the 
resources themselves. 

At Shorts, where new ideas in missiles are 


on the way, there are space and skill enough 


to solve the most complex of problems. Shorts 


have a reputation for on-time delivery. They 


propose to keep it. 


The first manufacturers of aircraft in the world 
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THE HAWKER HUNTER 
is powered by the 


AVON TURBO JET 


The Avon is the most widely used axial turbo jet with 
the Royal Air Force and has flown well over 1,250,000 
hours in military aircraft of many types at powers 
from 6,500 to 11,250 lb. thrust without reheat. 
Licences for the manufacture of Avons 

have been granted to Australia, 

Belgium and Sweden. 


Rolls-Royce Avons are in service with the Air Forces of : 

GREAT BRITAIN, BELGIUM, DENMARK, THE NETHERLANDS, 
PERU, SWEDEN, AUSTRALIA, ECUADOR, INDIA, IRAQ, VENEZUELA 
and have been ordered for the SWISS AIR FORCE. 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND. 


AERO ENGINES - MOTOR CARS - DIESEL AND PETROL ENGINES - ROCKET MOTORS - NUCLEAR PROPULSION 
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Force and Flair 


ORE than once we have detailed the merits of the manned military 
M aeroplane compared with the most intelligent missile; but we do not 
recall having stressed its value as a vehicle for showing the flag. We 
have in mind not so much its ability to display military strength and preparedness 
in skies which may be clouded by international trouble (the visit of the four 
Canberras to British Honduras, recorded in this issue, is considered by some 
observers to be a topical instance). Rather we are thinking of the more overt 
“goodwill” type of visit, as performed at Stavanger over the weekend by the 
fabulous Hunters of “Treble One.” These sleek black beauties have opened 
the season of international displays with an act which, if the picture on page 623 
is evidence, will win them new rosettes. 

The propaganda value of such demonstrations derives not only from consum- 
mate flying skill and zestful presentation, but from scrupulous attention to signi- 
ficant details. In this regard, those responsible must be congratulated on having 
achieved, for instance, a really dense smoke-trail; and a new departure from 
standard Service markings is another manifestation of the real sense of show- 
manship which has marked the preparations. It has rightly been recognized that 
the R.A.F. is not unchallenged in the formation-aerobatic field, and that a crowd 
can easily be satiated—indeed, positively bored—with successive appearances 
by teams from the U.S.A., Great Britain, France, Italy, Sweden and other nations, 
even though all may be in the first league. There is an increasing recognition of 
the need for doing, or showing, something different from the others, though (as 
in any field of entertainment) this is more easily advocated than achieved. 

We can at least be satisfied that the R.A.F. team for 1958 takes the field well 
mounted, fully practised, fittingly uniformed, and with a certain little something 
up their sleeves; and anyone who has sensed the mood of foreign crowds 
hundreds of thousands strong will agree that this consideration is a weighty one. 
In showing the flag as much can be achieved by flair as by strength. 


Something for the Middleman ? 


IGHT aviation’s middleman has a complaint to make. He is the prospective 
private owner, and he stands mid-way between the ultra-light amateur 
constructor and the high-powered, expense-accounted operator of an all- 

metal executive aircraft. His complaint is that there are too few suitable aircraft 
in this country for him to buy and fly. And he was particularly interested to see, 
in the Royal Aero Club Gazette recently, a suggestion by A. Cdre. G. J. C. Paul 
for an enclosed side-by-side two-seater, costing not more than £1,300 to buy 
(this implied adaptation of an existing design) and thirty shillings per hour to 
operate. 

It has already been commented that, thanks to the Rollason organization and 
its licence-built Druine Turbulent, the number of British companies making 
light aircraft has been doubled. From one to two. The delightful Turbulent, 
factory-built at about £1,000, is an excellent thing, but the prospective private 
owner no more wants to fly solo all the time than he wants to buy a single-seater 
sports car. Neither does he forget the Jackaroo; but it is a new design that he seeks. 

The lead in post-war popular sporting flying has gone decisively to France, 
where club and private pilots enjoy effective government support. And what of 
Federal Germany, a country which began power flying again only three years ago? 
At Hanover last week Flight saw at first-hand the impressive achievement of those 
three years. This (as reported on pages 650-651) included a factory-built Turbu- 
lent for £1,100; an indigenous two-seater for £1,800; the unique and practical 
RW.3 two-seater at about £2,500; and three other original 2-4 seater designs. 

The answer to the middleman’s complaint could come in either of two ways. 
Firstly, the British aircraft firms who until now have concentrated on defence 
orders might choose to design and construct a sports aeroplane. Alternatively, 
they can licence-build a Continental design. And if one of them selected the 
Jodel D.117, the Druine Condor or the C.P. Emeraude, for example, how’s that 
for three good answers to the air commodore’s prayer? 
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FROM ALL 
QUARTERS 


SIDE-ARMS: Equipped with two flank- 
mounted de Havilland Firestreak missiles and 
30 mm Aden guns is this English Electric P.1B 
development aircraft. More than a thousand 
flights have been made on P.Is by some 25 
different pilots,-and the makers report that 
progress is being made with the development 
of the armament system, which is to include 
an airborne electronic computer. Firing trials 
have been conducted with both types of arma- 
ment. This aircraft has the number XA 853. 


**Prospect’’ Presented 


wit H the Duke of Edinburgh and a representative cross-section 
of British life as audience—-M.P.s, industrialists, professional 
men and journalists—the R.A.F. made the bold experiment last 
Tuesday of putting its policy and views before the public in a 
series of dramatic presentations. These were introduced by the 
Chief of the Air Staff, Marshal of the R.A.F. Sir Dermot Boyle, 
and each presentation—on defence policy, the deterrent, the R.A.F. 
overseas and the future—was followed by an open discussion. The 
conference, called “Prospect,” followed a similar one under the 
same title for senior R.A.F. officers at Cranwell, and it was held at 
the Royal Empire Society’s headquarters in London. Fuller refer- 
ence to the conference will be made in our next issue. 


NA.39 Flies 


AFTER a delay consequent upon a burst tyre suffered during 
high-speed taxying trials on April 21, the first Blackburn 
NA.39 naval strike aircraft made its first flight om April 30. 
Powered by two de Havilland Gyron Junior turbojets, the aircraft 
is of exceptional technical interest and is the subject of an article 
beginning on page 627. 

The prototype was brought by road from the maker’s airfield 
at Brough, East Yorkshire, to the R.A.E., Bedford. The pilot on 
the first flight was Mr. Derek Whitehead, who was accompanied 
by Mr. B. J. Watson, head of the Blackburn flight test department. 
The first flight lasted 39 min and was highly satisfactory. 


Golden Quarter 


SINCE the end of the war the aircraft industry has earned more 

than £668m in overseas markets and it is today exporting more 
of its products in twelve weeks than it did in twelve months a few 
years ago. 

In recording this remarkable increase the S.B.A.C. reports that 
the first quarterly total for 1958—£36,328,552—exceeded the 
annual export totals of every year up to and including 1950. It 
also represents an increase of 50 per cent over the January - March 
figure for last year, and 24 per cent over the 1956 total for the 


JOHN LANKESTER PARKER, doyen of British flying-boat pilots and 

Short’s chief test pilot for 28 years, recently retired from the company’s 

board of directors. He is here being presented with a watch by Mr. L. 

Stedman, an old colleague and now Short's assistant technical manager 

(G.W.). Sir Matthew Slattery, chairman and managing director (right) 
displays a graphic tribute, based on a Sunderland. 


same period—which was, until now, the highest first quarterly 
figure yet recorded. 

This year’s March total—£12,179,511—was the fourth largest 
monthly figure ever achieved by the industry. It was made up 
as follows: aircraft and parts, £7,594,323; engines, £4,120,550 
(the second highest monthly total ever); electrical equipment, 
£227,964; tyres, £40,521; instruments, £146,152. India was the 
best customer (£1,484,979), with Canada (1,228,106) and South 
Africa (£693,499) next. 

So far, the industry’s export effort during 1958 represents an 
annual rate of more than £145m, compared with last year’s record 
total of £1164m. 


New Aircraft and Engines 


MENT ION may now be made of the Hawker Hunter T.8, the 
navalized counterpart of the T.7 two-seater, fitted with an 
arrester hook, modified instrumentation and incorporating other 
detail differences. 

The existence may also be disclosed of the de Havilland Gyron 
Junior DGJ.2 and Bristol Olympus BOIL.7 turbojets, and of the 
Rolls-Royce Conway RCo.12, 14 and 15. 


Handley Page Appointments 


A SERIES of appointments within the organizations of Handley 
Page, Ltd., and Handley Page (Reading), Ltd., was announced 
last weekend. 

After 40 years with the Cricklewood company, Mr. H. Smith, 
works manager, is to retire; but he has accepted an appointment 
as consultant, and his services in that capacity will be available to 
the company. He is succeeded as works manager by Mr. E. W. 
Pickston, who relinquishes his present post as manager of the 
Reading company. 


IN H.P. POSTS: Messrs. Pickston, Robinson, Smith and Walker. 


Mr. W. Eames has been appointed Handley Page assistant works 
manager, while Mr. W. Corbett succeeds him as superintendent 
of the company’s aerodrome at Radlett. Mr. D. C. Robinson, 
works superintendent, is made chief engineer of the commercial 
division of Handley Page, Ltd. 

Mr. E. Manley Walker has been appointed a director, and 
manager, of Handley Page (Reading), Ltd.; and, also in that com- 
pany, Mr. J. Wilkinson becomes works manager. 


Inertial Gyros in Britain 


AN agreement has been signed between the English Electric Co., 
Ltd., Honeywell-Brown, Ltd., and Minneapolis-Honeywell 
Regulator Company under which the guided-weapons division of 
the first-named company is to produce a range of the most modern 
gyroscopes designed by the American company. These will include 
the well-known floated gyros used in inertial navigation systems. 
English Electric have begun construction of a new assembly and 
test building at Stevenage. Vibrations caused by machinery, traffic 
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LINE-ABREAST LOOP practised above their North Luffenham 
(Rutland) base by the aerobatic team of No. 111 Squadron, R.A.F. 
(Hawker Hunter F.6s). The team demonstrated this new manceuvre at 
Stavanger last Sunday and comment is made in a leading article. 
Effective smoke generators are installed in the Avon tailpipes. 


and other factors will have to be minimized. In designing their 
building at St. Petersburg, Florida, Minneapolis-Honeywell actu- 
ally had to guard against the vibration caused by the sea breaking 
against the shore twelve miles away. A main railway line and the 
Great North Road pass within half a mile of the Stevenage location. 


Trident’s 79,720ft 


S UD-AVIATION claimed on May 2 that a Trident II, piloted 

” by Roger Carpentier, had reached 24,300m (79,720ft). The 
flight was apparently officially observed and will be put forward 
as a claim against the figure of 76,828ft recently established by 
a Grumman Super Tiger. 


Local War 


[N operations to relieve the besieged fort of Assirir, an R.A.F. 
Shackleton dropped two sticks of 1,000 lb bombs on a target 
in a wadi N.W. of Jebel Jihaf. An official communiqué said that 
the attack took place in bright moonlight, away from inhabited 
areas. A second Shackleton was unable to identify its target posi- 
tively and returned without dropping its bomb load. 


W.R.E. Extension 


[- is reported that the Weapons Research Establishment at 
Woomera will be extended to permit full-range firing of the 
British IRBM to take place in 1960. A new facility for the IRBM 
will be built at Lakehart, 30 miles west of Woomera. The first 
range-extension will reach the northwest coast of Australia; the 
second stage will extend to a point 800 miles into the Indian 
Ocean; and the final stage envisaged is 1,200 miles farther, giving 
a total range of over 3,200 miles. 


Erring Missile,No. 2 


ON April 30, a test vehicle fired from R.A.E. Aberporth passed 
out of ground controi and, the destructor apparently failing, 
crashed on waste ground near a housing estate at New Quay, 
twelve miles away. The vehicle was not publicly identified, apart 
from being described as experimental and not related to such well- 
tried devices as Bloodhound, Thunderbird and the G.P.V. On 
March 6 a more conventional round had fallen within the perimeter 
of the establishment, causing no damage or casualties. 


Aeronautical Samples 


TT? O new types of Italian helicopter (one of them in model form) 
were on view at the International Samples Fair held in Milan 
from April 12 to 27. The one exhibited as a scale model was the 
Agusta 2-101D, which is to have 27-passenger capacity and will 
be powered by three Turboméca Turmo III engines; and the 
other newcomer was the Lualdi L-55, a two-seater powered by 
a Lycoming O-360. 

Agusta had four helicopters on show—a 47G and three versions 
(five-seater in Ali Linee Italiane livery, four-seater, and ambulance) 
of the 47] Ranger; and during the Fair the Hiller XROE-1 Rotor- 
cycle was demonstrated. A complete building, called Primi passi 


PUFF FROM BROUGH: On May 2 the Kaman K-17 cold-cycle pressure- 

jet helicopter flew for the first time. Intended for military, agricul- 

tural and similar “outback” operations, the K-17 is powered by a 

Blackburn Turmo 600 free-turbine unit driving a Boeing air compressor. 
In this picture the steering rotor is stationary. 


nello spazis (“First steps in space”) was devoted to astronautics; 
and on their stand the Bristol Aeroplane Co. showed an Orpheus 
BOr.3 turbojet, a model of the Proteus and scale models of the 
Britannia, Bloodhound and Type 192 helicopter. 


‘Hanover Runway Ejection 


WATCHED by a number of senior officers of the West German 
Air Force, Herr R. Bulwinkel made a successful runway-level 
ejection from a two-seat Meteor at Hanover last Monday. He 
used a Martin-Baker Mk 3H seat, and the pilot was Capt. J. E. D. 
Scott. 

The demonstration was the first live ejection of its kind in 
Germany. Other successful runway ejections with Martin-Baker 
seats had previously been made at Chalgrove, Oxon (September 
1955), and Patuxent River, U.S.A. (August 1957). 


CL-44D 


HEN the Bristol Orion programme was discontinued the 

Royal Canadian Air Force chose the Rolls-Royce Tyne for its 
Canadair CL-44 (CC-106) long-range transport. Canadair have 
now made an announcement including the following points :— 
(1). Despite the engine change, the first CL-44D (the new designation) 
will come off the line late in 1959—to the original schedule. (2). Revi- 
sion of the Canadair/ Bristol agreement to allow Canadair unrestricted 
choice of market for any type of CL-44 with any powerplant except in 
the United Kingdom where the aircraft will be restricted to maritime 
reconnaissance purposes. (3). The following is the specification: span: 
142ft 3in; length, 136ft 9in; gross weight, 205,000 ib: cruising speed, 
375 m.p.h.; accommodation for up to 150 passengers (1.1c/seat-mile) 
or 66,500 Ib of cargo (5.2c/2,000 ates maximum range with typical 
reserves and “substantial” payload, 5,100 miles, or 4,200 miles with 
maximum passengers or 50,000 Ib of freight. 


‘““FLIGHT’’ NEXT WEEK: A special number, par- 
ticularly valuable for reference purposes, reviewing 
current progress in the development of flying aids. 
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Jets and Acceleration 


SOME THOUGHTS ON PRESENT SHORTCOMINGS AND FUTURE PROMISE 


FTER a long stage on a dark night through air which had 
been turbulent and occasionally ice-ridden a pilot was 
bringing in an airliner with cighty passengers on board. 

Being tired he was glad of the excellent facilities for homing and 
night landing which he knew were available at his destination. He 
was on the last mile of his approach and the runway lights were 
just visible through the misty drizzle. “It won't be long now,” 
he thought; but as he knew his co-pilot was a bit superstitious he 
didn’t say it out loud. It was at this moment that an urgent order 
came through from Control telling him to overshoot, because 
— was an obstruction on the runway on which he was about to 

d 

The pilot had been approaching rather above the normal glide- 
path in order to take care of any possible errors, human or technical; 
but as soon as he was sure of his position by the approach lights 
he had closed his throttles completely. When he got the order 
to overshoot his throttles had been closed for six seconds and his 
jet engines had “run down” almost to their idling speed. His 
airspeed had also fallen off to just about the right value for the 
gentle flare-out over the airfield boundary. All conditions were 
therefore just right for a landing—but not so right for going round 
again. 

Without a moment's delay the pilot pushed all four power levers 
wide open and, after the few seconds’ delay which was quite rightly 
demanded by the acceleration-control unit, all the engines reached 
95 per cent of their full power. The pilot raised the undercarriage, 
eased up the flaps to the maximum lift position, allowed the speed 
to build up to 180 knots and climbed smoothly and safely to the 
airfield circuit height again. The time taken for the engines to 
achieve 95 per cent of their full power from their near-idling 
speed had been just about five seconds and the pilot was very glad 
it hadn’t taken any longer. The reason it had taken no longer is a 
simple one: it is written down in British Civil Airworthiness 
Requirements that five seconds is the maximum time allowed for 
the acceleration, although there are one or two alleviations to this 

e. 

Historically. In the earliest days of piston engines it was a bu 
of a surprise to experts like Ricardo that the old engines ever 
accelerated at all, for there were a number of very good reasons 
theoretically why an economically adjusted engine should have 
virtually no capacity for acceleration. But Ricardo found that these 
old engines achieved this apparent phenomenon by the temporary 
drying-off from the induction pipe walls of the accumulated fuel 
condensation, after which the increased suction and a larger jet 
allowed the engine acceleration to proceed. Later on the difficulty 
of reconciling economical adjustment of the carburation with good 
acceleration characteristics was resolved by the use of the “acceler- 
ator pump” whereby the forward movement of the throttle injected 
extra fuel into the induction pipe. With the introduction of this 
device, and a few other refinements, adequate acceleration in piston 
engines was guaranteed for all normal uses in the air. Asa result, 
pilots based their approach and landing technique on the ordinary 
characteristics of piston engines. 

If those characteristics had remained as bad as they used to be 
many years ago pilots would never have complained about the 
relatively sluggish acceleration of jet engines and the designers 
of those engines would have slept much better at night during the 
last decade. It is a fact which is worth mentioning here that the 
acceleration of a jet engine is not really as sluggish as it appears to 


Fig. 1 Fig. 2 


MANY readers will the author’s initials at the end of this 

article as those of a distinguished aeronautical engineer and Service 

test pilot—one as well versed in the handling of modern high-perform- 
ance aircraft as of World War I veterans. 


be in comparison with the piston engine, although it is definitely 
not as good. What the pilot chiefly appreciates—or fails to appre- 
ciate—is the smoothness of the increase in power of the jet engine 
by comparison with the regular uproar of activity which occurs 
when one opens the throttles of a piston engine and thereby 
touches off a series of explosions often rendered more violent by a 
bit of detonation thrown in. Added to this disturbance a lot of 
heavy work is done by the variable-pitch motor in the propeller, 
there is a certain amount of oscillating and nodding by the whole 
engine and, as a result of this nodding, a bit of gyroscopic jerking 
by the propeller. However unhelpful all these activities may be 
towards the main aim they definitely give the pilot a great feeling 
of confidence in the fact that something is really happening just 
at a time when he most wants it to happen. 

The steady, only slightly delayed, and usually much greater 
surge of power from the jet engine is nothing like so reassuring in a 
moment of crisis—it is far too smooth! This brings us to the 
question of what it is that the pilot really needs in such moments 
of crisis as that described at the beginning of this article. 


The Real Requirement. What the pilot basically requires in an 
embarrassing moment such as described is quite simple and 
understandable. He wants, and immediately, enough power from 
his engines to overcome the drag of his aircraft, drag which at that 
moment is considerably increased by the fact that the under- 
carriage is down and the flaps are probably fully extended. With 
this amount of power he will at least be able to maintain his 
height and speed. Very soon afterwards he wants enough power 
from his engines to give his aircraft nearly the same acceleration he 
normally has on take-off: this need not be the same power he has 
ou take-off for two reasons: firstly, he already has flying speed 
over the beginning of the runway and therefore he does not have to 
accelerate from a standstill; secondly, every jet aircraft approach- 
ing to land will be at, or below, the maximum landing weight, 
which will be considerably less than the maximum take-off weight. 

It might be thought that the British Civil Airworthiness 
Requirement quoted at the beginning should have been written in 
terms of aircraft acceleration instead of in terms of increase in 
engine power giving an arbitrary time limit of five seconds; but it 
would obviously be impossible to develop an engine to give a 
stated acceleration to an unknown aircraft of an unknown weight 
and an unknown drag. The five-second rule is therefore given 
because it provides a very satisfactory guide to the engine designer 
and would normally give the aircraft in which it will finally be 
installed the required acceleration characteristics. If, due to some 
freak of aerodynamic or structural development, the engine found 
itself in an aircraft either twice as heavy or half as heavy as that 
expected then the rule can be modified or alleviated to take care of 
the exception. 

In any case the rule has to be applied intelligently, as will be 
appreciated by a glance at Fig. 1, wherein curve A meets the five- 
second rule adequately but is entirely unsatisfactory from the 
pilot’s point of view, since the work done on the aircraft (as repre- 
sented by the area under the curve) is negligible. What the 
engine would have been doing after five seconds might become of 
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You choose-we supply 


ENGLISH ELectric Aircraft Equipment Division are at the hub 
of a revolution now going on in aircraft electrical systems—the 
switch from D.C. to constant frequency A.C. 

ENGLISH ELectTric D.C. equipment—generators, invertors, 
motors, actuators—have logged thousands of hours flying ex- 
perience in all parts of the world. 

On the A.C. side we are uniquely placed—not only because we 
are licensed to manufacture the well proved Sundstrand Con- 
stant Speed Alternator Drive Unit, but also because we have 
behind us an organisation unrivalled in the country for its ex- 
perience with complete A.C. power systems. 

The new ENGLISH ELEcTRIC Test and Development Laboratories 
at Bradford are among the finest of their type in the country. 
They have been established to further our activities in the testing 
of equipment under simulated high altitudes and extremes of 
temperature and climatic conditions. 

Whatever your aircraft electrical problems, large or small, A.C. 
or D.C., why not use our specialist engineering staff and com- 
prehensive test facilities to solve your problem ? 


aircraft equipment 


THE ‘ENGLISH ELECTRIC’ COMPANY LIMITED - AIRCRAFT EQUIPMENT DIVISION - PHOENIX WORKS - BRADFORD 
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JETS AND ACCELERATION... 


purely academic interest if the airliner, with eighty passengers, 
had descended untidily into an obstruction after three. Curve B, 
on the other hand, is perfectly acceptable to the most slow-thinking 
pilot but, in fact, it does not meet the five-second rule. In actual 
fact neither of these curves is representative of the acceleration 
characteristics of any normal jet engines. Their behaviour lies 
somewhere between the two but unfortunately tends to have the A 
shape rather than the B. This is just one of the worries which 
ensure that our engine designers earn their pay. 

m. a more typical, curve shapes for jet engines are shown in 

ig. 2. 

Providing the Required Acceleration. If the engine designers 
were not the serious-minded and conscientious sort of fellows they 
generally are they could find out what their own engine charac- 
teristics were and draw them out, the curves would appear 
approximately as in Fig 3. They would then count back on the 
time scale from 95 per cent of full thrust for five seconds and there 
insert a flight-idle stop to ensure that the pilot could not close his 
throttle beyond that point. He might also insert a “ground-idle” 
stop further back for use on the ground where things don’t happen 
so quickly. Having done this he might relax; but he wouldn’t get 
away with it for long. Very soon he would be inundated with 
complaints from operators whose economics had been upset by a 
few important “lurkeys” which the designer had either overlooked 
or despised. 

It might happen that the flight-idle position as set by counting 
back gave a residual thrust which was quite unacceptable by the 
operator because it was too high. The aircraft, unless impossibly 
overflapped, would have an embarrassingly flat gliding angle and 
a long float before touch-down. If the ground-idle position also 
gave a relatively high residual thrust the landing run would be 
abnormaily long and the wear and tear on brakes during landing 
and taxying would be unacceptable. There would also be a waste- 
ful expenditure of fuel during all running periods on the ground. 
Just counting back five seconds will probably not give the complete 
answer. It will be necessary to adjust the fuel input characteristics 
to ensure a reasonably rapid engine acceleration from a low idling 
thrust without the engine surging. The surge line, incidentally, is 
always lurking unpleasantly close during rapid engine accelerations 
and it is essential to have some form of acceleration control to see 
that it doesn’t get too close. Acceleration control does not neces- 
sarily have to be effected by a separate gadget; it can be designed 
into the fuel delivery system. 

All jet engines have this acceleration problem in greater or less 
degree. Basically it derives from the need to speed up the rotation 
of a piece of metal with a high moment of inertia before the full fuel 
flow can be accepted by the engine. For this reason the increase of 
thrust must always lag behind the increase of engine speed, because 
a lot of work has to be done on the rotating parts of the engine 
before it can do much in accelerating the aircraft. Some types of 
engines, such as the single-shaft and twin-spool turboprops, start 
off with an advantage by being able to keep the speed of their 
rotating parts high under idling-thrust conditions; but they still 
have to speed up their rotating parts a certain amount, and the 
airflow through the engine very considerably, before they get near 
their full thrust. 

Engine designers have now gone a long way towards supplying 
what the pilot needs, and, almost of equal importance, avoiding 
what the designer of wheels and brakes dislikes. There are still 
improvements which the engine designer can achieve by more 
sophisticated methods of metering-in the fuel during accelerations. 
The pilot needs all the acceleration he can be given from idling 
thrust; the designer of wheels and brakes has his job made much 
harder if, in getting full power quickly, the engine has to start off 
from half-way there by retaining a large proportion of thrust when 
it is supposed to be giving none or, at least, only negligible thrust. 

For taxying it is advisable and certainly economical if the 
engines under idling conditions give insufficient thrust to keep the 
aircraft rolling on a level, hard, concrete surface. If this can be 


VIPEROUS GOOSE 


URING the annual general meeting of the Fairchild Engine 
and Airplane Corporation it was announced that experi- 
mental batches of the company’s Bull Goose missiles have been 
powered by Armstrong Siddeley Viper turbojets. The Bull Goose 
is a long-range multi-purpose missile, intended chiefly for diver- 
sionary functions and bearing the U.S. Air Force designation 
SM-73 (strategic missile). 
Constructed almost entirely of dielectric materials, it has been 
very thoroughly tested in sled and rig experiments, and flight 
trials of the Viper-powered XSM-73s have been outstandingly 
successful. Fairchild’s own J83 turbojet is scheduled for the 


production SM-73. 
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managed it is possible to taxy out to the take-off point using only 
nosewheel steering and without ever having to use the es. 

For landing it is clearly advisable to have as little residual thrust 
as possible, because every pound of it has, ultimately, to be counter- 
acted by the brakes except when reverse thrust is provided. One 
may hope that this will soon become general. 

Reverse Thrust. Although reverse thrust would seem to be the 
final answer to many of our worries it will bring a few additional 
headaches to the engine designers apart from the obvious ones 
connected with the mechanical complications of providing it. First 
of all, when it is needed it may be needed in a hurry; so engine 
acceleration will be of comparable importance in the reverse thrust 
case as in the overshoot case. At present most designs for thrust 
reversal are operated by the throttle coming back through the 
throttle closed, no-thrust, position: one can imagine a situation 
involving a landing on a short runway with slightly obstructed 
approaches, when the technique would be to drag the aircraft in, 
fully flapped and with nearly full power, over the obstructions and 
then touch down and demand reverse thrust immediately. Only 
the engine designers know (and some of them may not know yet), 
what happens when the engine is pulled from full forward thrust 
into full reverse thrust, all in a matter of seconds. What we do 
know is that jet engines probably feel sudden decelerations just as 
much as they feel sudden accelerations. The reason is that the 
blades don’t like being suddenly quenched any more than they like 
being suddenly scorched. The difference in temperature thus 
induced between the blade skin and its inside can start fatigue 
cracks either way through thermal shock. It is even possible that 
the stress can be greater in the quenching case during a sudden 
deceleration. 

There seems to be no reason from the engine’s point of view 
why it should not be “flicked” straight from full forward thrust 
into full reverse without passing through the throttle-closed posi- 
tion. This would eliminate the sudden changes of a 
around the turbine blades. It would, of course, be a bit of a shock 
to the passengers if some emergency demanded such a manceuvre; 
but it would be of small magnitude compared to the shock they 
would experience if their airliner arrived at the end of the runway 
still doing eighty knots. 

Although the full facility of quick reverse-thrust may not often 
be demanded it may still be needed on occasions. The facility 
should therefore be allowed for. It would be an additional safety 
measure. A piston engine of necessity has to pass through idling 
power on its way to reverse thrust for fear of over-speeding. Its 
normal characteristic therefore ensured a smooth and relatively 
quick reversal. A lot of thought will have to be given to the same 
operation with jet engines if the great possibilities of increased 
safety thus offered are to be fully exploited. 

For approach conditions many jet engines today can get down 
to four or five per cent of the take-off thrust, which allows for a 
reasonably steep approach angle; but even this compares badly 
with the piston engine, with its enormous propeller windmilling 
round in fine pitch and providing a drag which alone, without the 
use of flaps, brought an aircraft down at an almost frightening angle 
of descent. Although no one normally wanted to descend at such 
an angle, the available drag could be a very present help in time 
of trouble. 

In conclusion, therefore, we look for the day when jet engines of 
all types use virtually no fuel and give no thrust when we want 
them to idle, but are still able to give us full power instantly, from 
no power, when we want it either in forward or reverse thrust. 
When that happy day arrives an approach in bad weather and a 
landing on an icy runway will have been made much safer and 
much easier; the weight of fuel to be carried on any journey will 
be appreciably reduced; and the wear and tear on brakes will be 
almost eliminated, because they will have to be used only for 
emergencies, for parking, and for a few rare occasions when taxy- 
ing down a gradient. 

Nothing which has been said in this article should be taken to 
imply that we are in such a hurry to get a reverse-thrust system 
that we are prepared to have a “half-baked” one which might go 
into operation unexpectedly when it is not wanted. A.HLW. 


INDIAN DEFENCE 


GS PEAKING in a debate in the House of People at New Delhi 
7% recently, the Indian Defence Minister, Mr. V. K. Krishna 
Menon, announced that the I.A.F.’s Hunter 56s had “special 
equipment and improvements.” He stated that the French 
Mystére 4 fighters which had been bought were the latest available 
in production, and went on to announce that the programme to 
manufacture the Folland Gnat and its Bristol Orpheus engine was 
proceeding on schedule. 

India, he said, was making progress towards self-sufficiency in 
the production of ammunition and ordnance equipment and 
hoped to reduce imports considerably this year. The House 
approved a defence budget of £209m, an increase of about £9m. 
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Sylt Affiliation 

FIRST West German Air Force unit to 
train with the Royal Air Force—an F-84F 
squadron—is due to go to R.A.F. Syit next 
Monday (May 12) to practise battle tactics 
and air gunnery. 


R.A.F. Recruiting Up 


THE number of men enlisting in the 
R.A.F. during March on engagements 
ranging from three to nine years was 1,054. 
This was 418 above the average for the 
previous 12 weeks and the best monthly 
total since March last year. 


Kolibrie in Germany 


AN agreement has been concluded between 
Nederlanse Helicopter Industrie and the 
Dornier Aircraft Company under which 
the latter will market the Kolibrie heli- 
copter in Germany. The Kolibrie now has 
a full C. of A. and is the first ramjet-pro- 
pelled aircraft to achieve this distinction. 


Wind Tunnel Power 

THE Canadian Department of National 
Defence has placed an order valued at over 
£140,000 with the General Electric Co., 
Ltd., for a motor-driven centrifugal com- 
pressor for a new wind tunnel at the 
National Aeronautical Establishment, 
Ottawa. The plant will have an air output 
of 40.3 Ib/sec at 300 Ib/sq in. 


International Congress 


SCIENTISTS representing 18 nations are 
to give papers at the first International 
Congress of the Aeronautical Sciences, 
which is being held at Madrid from Sep- 
tember 8 to 13 and has been organized by 
the International Council of the Aero- 
nautical Sciences. The initial Daniel 
and Florence Guggenheim International 
Memorial Lecture will be delivered by Dr. 
Theodore von Karman, chairman of 
AGARD and ICAS honorary president. 
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LANCEHEADS: Displayed with this Saab 32A (A-32A) Lansen (one S.F.A.-built Rolls-Royce 

Avon with afterburner) are the following stores: front, 24 x 15 cm rockets and 12 x 18 cm 

rockets; middle row, six 50 kg bombs, the four 20 mm guns and six more 50 kg bombs; back 

row, six 100 kg flash bombs, two 250 kg bombs, a 500 kg bomb, a drop-tank (or napalm), the 

four 20 mm ammunition boxes, and the previous stores in reverse order; mounted on the Lansen 
are two Type 304 air-to-surface missiles. 


“Treble One” at Hucknall 


THE aerobatic Hunters of No. 111 Sqn. 
are to take part in the R.A.F.A. Eastern 
Area Air Display at Hucknall Aerodrome, 
Notts, on Whit Monday (May 26). 


Successful Italian Tyres 


NEW types of tyres for F-84F, RF-84F 
and C-119, made by the Italian Pirelli com- 
pany, have successfully passed dynamic 
tests at the French test establishment at 
Toulouse. All NATO specifications, in- 
cluding that for landings at 200 m.p.h., are 
reported to have been met. 


New Cars Assessed 


THIRTY-THREE cars, British, American 
and Continental, over a range of types 
varying from the Standard Ensign to the 
190SL Mercedes-Benz, are dealt with in 
The Autocar Road Tests 1958, a selected 
compilation from reports which have 
appeared in our associated journal during 
the past year. Of real use to the prospective 
buyer, and of interest to every student of 
car design and performance, this new pub- 


INVISIBLE EXPORTS: A new picture of a Dornier Do 27 reconnaissance and liaison aircraft of the 
West German Air Force—equipped with a comprehensive range of Smiths cockpit instruments. 


lication (of 128 large and well illustrated 
pages) is obtainable at 7s 6d from book- 
sellers or (by post, 8s 6d.) from Iliffe and 
Sons, Ltd., Dorset House, London, S.E.1. 


“It gives me great pane to name this air 
ambulance . . .” 


Minister Looks On 

THE Minister of Defence, Mr. Duncan 
Sandys, visited R.A.F. Abingdon on 
April 25 and watched parachute training 
in progress. 


M.E.R.L. Open Days 

OPEN days are to be held at the Mech- 
anical Engineering Research Laboratory, 
East Kilbride, Glasgow, on June 4 and 5. 
Representatives of any organization with 
engineering interests will be welcome; and 
applications for invitations, stating the day 
preferred, should be sent to the Director. 


Cossor German Order 

AN order has been placed by the Federal 
German Ministry of Defence with Cossor 
Radar and Electronics, Ltd., for a complete 
mobile C.R.21 radar installation. This fol- 
lows a recent demonstration of the equip- 
ment in Bonn and makes Germany the 
sixth country to have ordered C.R.21 


equipment. 
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Hunters Defend SWEDEN 


Speed, offensive power and great versatility have given the Hawker Hunter 

pride of place in many air forces of the free world, including that of Sweden. 
Today several squadrons of Hunters are in service with the Swedish air force, forging 
another sturdy link in the defences of Western Europe. 


Hunters are also in service in India, Denmark, Holland, Belgium, Peru, Iraq — and now 
Switzerland. 


HAWKER AIRCRAFT LIMITED Kingston-on-Thames, England 
MEMBER OF HAWKER SIDDELEY / ONE OF THE WORLD'S INDUSTRIAL LEADERS 
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GYRO HORIZONS 


FOR RELIABILITY AND ACCURACY 


| The Ferranti FHS Mark 4 _ THESE INSTRUMENTS USE 
Artificial Horizon (illustrated THE “PITCH-BAWNK’ METHOD 

i above) is specified for use in OF CONTROL RESULTING IN THE 

rerranti, AAWKER HUNTER AIRCRAFT HIGHEST POSSIBLE ACCURACY 


write for full information to :- 
FERRANTI LTD., AIRCRAFT EQUIPMENT DEPT., MOSTON, MANCHESTER 10 
or WESTWICK, BRACKNELL, BERKSHIRE 
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Aircraft, 
Ltd. (originally Blackburn Aircraft), of Brough, East York- 
shire, have been one of the principal ee of aeroplanes 
to the Royal Navy. Their historic lineage of carrier-based types 
temporarily came to an end when the Firebrand went out of 
production in 1949 and was replaced by the gargantuan Beverley 
transport for the R.A.F. Now, however, Blackburn are firmly 
back at their old trade, with a remarkable machine which bears 
the Admiralty specification number NA.39. 

The emergence of a completely new type of British military 
aeroplane is today an event of real consequence, since—unfor- 
tunately—it is perforce born into a climate of opinion which 
tends to regard piloted weapon systems as remnants of a bygone 
age. Although such a contention cannot withstand even cursory 
examination, it is nevertheless a fact that, now that the NA.39 has 
flown, not a single type of British combat aeroplane for which an 
order has been placed remains on the drawing boards or in the 
experimental departments of any British company. The Blackburn 
aeroplane is, therefore, worth as detailed an appraisal as security 
will permit at this stage. 

It must be admitted that superficial examination of the new 
machine could lead a lay observer to wonder what it has got that 
the others haven’t. It looks, in fact, much like a Scimitar which 
has been subjected to the attentions of an area- -ruling maniac. 
But the Government has assigned a substantial proportion of its 
hard-pressed financial strength to the design and construction of 
this aeroplane, and this alone must reassure the onlooker that the 
NA.339 is, in fact, a remarkable aircraft, with capabilities unmatched 
by anything else either flying or in prospect. To find out why this 
is so, one has to probe beneath the NA.39’s tough hide, and apply 
a great deal of the Sherlock Holmes practice of observation and 
deduction. 

Perhaps the starting point should be the specification itself. 
Publication of any part of the NA.39 specification is obviously 
prohibited, but certain facts can reasonably be assumed. Among 
these are the following: the ability to operate from ships such as 
Victorious, Eagle and Ark Royal; Page ees for a crew of two, and 
sufficient equipment to make possible all-weather operation; ability 
to carry, both internally and externally, the greatest possible range 
of stores, including a variety of nuclear weapons; the maximum 
possible range, the radius of action being at least 500 nautical 
miles; a fair all-round performance, including a cruising speed 
of over * Mach 0.9; and a structure suitable for operation at high 
indicated airspeeds, so that “under-the-radar” attacks can be made 
from exceedingly low altitude. Most of these logical requirements 
pose no more than minor engineering problems; but three of them 
fre critical and must have demanded every ounce of effort and 
ingenuity from the Blackburn design team. These requirements 
are the intimately related ones of range, low-altitude (including 
take-off and landing) ‘ormance and structural stiffness. 

It seems likely that the specification was formulated about three 


Fes. more than forty years, Blackburn and General 


years ago. ‘The sequicement wes put out to tender, and the result- 


NA.39 


Blackburn’s Naval Bomber: 
A First Analytical Study 


By THE TECHNICAL EDITOR 


The first NA.39 coming in to land after its 
39-minute flight at the R.A.E. Bedford, on 
April 30. The photograph gives an excellent 
indication of the geometry of the aerodynamic 
surfaces and airbrakes. Finish of the aircraft 
is a glossy “roundel biue” and white. 


y keen among the 
ventually Blackburn 
were awarded the contract. The chairman of the company, then 
the late Robert Blackburn, said in his annual address in July 
ees “I am very happy to be able to inform you that an important 


ing competition was undoubtedly 
numerous firms who submitted a 


and challenging a t development contract, for which a number 
of other major firms in ‘ee industry competed, is being placed with 

your company.” It is logical to suppose that this contract must 
— covered the construction of a sizeable batch of development 
aircraft; the choice of twenty in the case of the P.1 programme 
may, perhaps, be a guide in this respect. 

Anticipating their success, Blackburn rapidly expanded their 
resources, and augmented their technical strength to meet the 
enormous challenge posed by this difficult aeroplane. Actually, 
as an accompanying graph shows, the company’s technical staff has 
been increasing steadily since N. E. Rowe became technical direc- 

tor six years ago. The following year Barry Laight was appointed 
chief — » (aircraft), and in 1954 Bert Smith came to head 
the aerodynamics department, a particularly important one at 
that time. In that year, as the aie a shows, the build-up of staff 
was rapid, particularly in the fields of electrics and structures. 
Roy Boot became deputy head of aerodynamics, and Harold 
Brumby was appointed project designer for the aircraft itself. 

Blackburn are not a particularly large aircraft company, even 
by European standards, and several of the competing designs in 
the NA.39 contest must have come from companies with much 
greater technical staffs and equipment. The placing of the con- 
tract at Brough must have been due simply to the superiority of 
the design submitted, with which Blackburn must also have given 
an earnest of their intention to stren their ability to “engineer” 
and manufacture such a machine. In the event, they have not only 
done this but they have also produced the hardware ahead of a 
very competitive schedule—and very much sooner thah many 
people believed possible. (In passing, it is also worth noting that 
every production Beverley has also come off the line on schedule.) 

To a considerable degree, the basic 


size and shape of a machine designed 
to such a specification is settled before 


it has begun. Even Victorious, the most 
modern of our carriers, imposes fairly 
stringent limits on the type of aero- 


plane which can bi: operated from her 
deck. In the beginning, therefore, the 


factors determining gross weight are the 
strength of a carrier deck, the perform- 
ance’of the present steam catapult and 


the wire arresting system. Of these, 


Growth of Blackburn technical staff since 


1952; the increase is depicted on a per- 
centage basis, as actual ens are secret. 
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deck reaction is probably the most important. In addition, the 
dynamic and mechanical properties of hooks meeting wires com- 
bine with the permissible run-out along the deck to limit the 
landing ,—~y and the two factors together give the designer 
a fairly clear indication of the wing area which he will need 
for a given section profile or maximum lift coefficient. In practice, 
as will presently be shown, lift coefficient and wing section are 
by no means as inter-related as they once were, for boundary-layer 
control, which is undoubtedly used in the Blackburn aeroplane, 
can increase the available lift by as much as 100 per cent under 
certain conditions. 

It has many times been suggested that designing an aircraft to 
fly supersonically (at any altitude) either doubles its weight or 
halves its range. This is a sweeping approximation, but it serves 
to show that the penalties of going beyond—especially just beyond 
—the speed bracket which has become known as “high subsonic” 
incurs substantial penalties. The three big variables confrontin: 
the team at Brough were therefore s » Tange and struc 
strength. It is extremely interesting to compare the Blackburn 
machine with its counterparts in the U.S. Navy. 

The new tactical strike machine for American carriers is the 
Grumman A2F, which is relatively small and conventional. For 
“big league” operations, however, the North American A3J-1, the 
first example of which is almost complete at Columbus, shows the 
way American thought has progressed. Powered by a pair of rear- 
mounted J79s, with afterburners, the A3J is intended for a high- 
altitude speed of approximately Mach 2, and for a low-level speed 
of something over Mach 1. One assumes that North American 
designed the A3J to a closely defined specification requiring such 
performance. To the writer it seems curious that the U.S. Navy 
should have accepted the heavy penalties of such performance, 
since Mach 2 at height seems much less valuable than Mach 1 + 
on the deck; it is certainly not fast enough to embarrass a really 
capable surface-to-air missile. Perhaps the Navy just wanted a 
bomber that could fly as fast as the Air Force’s Hustler. 

As a result of its high speed the A3J is a machine of no mean 
proportions. Had its sponsors concentrated upon the primary 
mission requirement—supersonic speed at low level—they would 
certainly have been able to cut the A3J’s size and weight and to 
have reduced its cost by about 50 per cent. Moreover they would 
not have been presented with a flying machine which, so far as 
the writer can calculate, can be operated only from a Forrestal- 
class carrier or from a shore base. In contrast, the Fleet Air Arm 
—possibly because they had no choice—have elected to buy an 
acroplane tailored to the dictates of the low-level mission and not 
intended for the Mach 2 high-level type of sortie. 

One has only to glance at the NA.39 to appreciate that it is not 
built for Mach numbers much beyond unity. Yet it is designed 
specifically to do the low-level mission, and this it can prob- 
ably achieve as well as any other machine, not even excepting the 
fearsome A3J. Moreover, it may well represent a new class of 
relatively cheap and versatile strike aeroplane capable of fulfilling 
pate mission requirements of both navies and land-based air 
‘orces. 


FLIGHT 


This photograph of the first NA.39 was taken 
some weeks ago at the Blackburn airfield at 
Brough. Production machines would probably 
ast ine the dorsal aerials, nor the nose probe. 


In fact it is fairly evidently Blackburn’s bid to luce the 
optimum tactical strike aeroplane. That it is area ruled has already 
been stated in itive terms (in fact its coarse application 
leads one to wonder whether or not the area ruling came after the 
basic design was laid down). The area rule is of the transonic 
variety—of which more anon—and the design cruising speed is 
likely to lie in the “high subsonic” Mach range between 0.95 
and 1. Without area rule the cruising speed would almost certainly 
be well below 0.9. In addition, the manceuvrability would be 
reduced and in all probability the crew would be subjected to a 
rougher ride. The latter is a factor of great importance when 
operating at low level, and one which can prevent a strike machine 
from making use of its full performance envelope. The fact that 
the NA.39 can fly faster than sound would seem to be an inci- 
dental by-product of its other characteristics, and not a design 

uirement. 

‘et the obvious requirement of designing for full ¢.a.s. robs the 
aircraft of the advantages in lightness which subsonic cruise would 
otherwise confer. In fact, the development of a producible air- 
frame which can operate at a speed of the order of Mach | at 
sea level is one of the most difficult tasks with which a designer 
can be confronted. In either the subsonic or the supersonic regimes 
it is possible to know the position of the centre of pressure and 
to obtain a clear idea of the airflow around the whole aircraft, but 
in-between conditions change drastically and rapidly. Divergent 
flutter must be avoided at all costs, and this alone demands a 
structure of immense stiffness and a completely irreversible con- 
trol system; for example, the aerodynamic loads can give rise to 
severe torque stress in the main wing box and differential loading 
can occur between one side of the aircraft and the other. __ 

As is usually the case, the photograph of the aircraft which 
has been released for publication by the Ministry of Supply 
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| BOUNDARY LAYER ! 

| CONTROL AT FLAP 
HINGE LINE & WING, 
LEADING E) 


This hypothetical diagram, prepored by one of “Flight’s” 
artists, may show in gencral terms the sort of air-blowing 
(super-circulation) system emplcyed in the NA.39. Air 
is tapped from a manifold surrounding each cf the 
de Havilland Gyron Junior engines and is then passed 
through suitable ducting to nozzles above the wing near 
the leading edge and trailing edge. The nozzles may be 
thin spanwise slots, or multiple fishtails as shown. The 
system must be made to operate with either engine out 
of action. The small graph indicates the gain in lift 
coefficient which simple flap-blowing can achieve. 
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gives practically no indication of the planform of the wing. How- 
ever, numerous unofficial photographs, taken during the NA.39’s 
first flight, reveal a broad-chord wing with appreciable sweep 
and generous area. It is probable that its thickness/chord ratio is 
less than that of the Supermarine Scimitar since the design Mach 
number ought to be somewhat higher. Moreover, the high 
manceuvrability required for low-level attacks and toss-bombing 
implies a design factor of at least 8 and perhaps 12, from which 
it can be concluded that the mainplanes are extremely strongly 
built with multiple spars and thick skins, possibly incorporating 
integral stiffening. In his first annual report, written in July 1956, 
Blackburn's present chairman, Mr. Eric Turner, said, “We are 
also going forward with the latest developments in integral con- 
struction, in which the structure is largely machined from the 

solid. . . .” Last August our sister journal Aircraft Production 
published an extensive article on this work, which probably related 
to the wing of the NA.39. 

Although no details of this are apparent from the photographs, 
the wing is clearly fitted with devices giving the maximum possible 
lift coefficient. It is certain that the incidence of the wing itself is 
fixed, but, supplementing high-lift flaps, the leading edges may 
perhaps be hinged, or otherwise movable, to increase the effective 
camber at low speeds. The Scimitar has a simple hinged leading 
edge of the droop-snoot type. So also does the American Crusader, 
whereas such machines as the Skyhawk, Fury and Tiger have 
large leading-edge slats. A slat deals with a relatively large volume 
of air at a relatively low velocity, and represents boundary-layer 
control in its longest-established form. 

Boundary-layer thickness increases with linear distance (across 
a chord or along the fuselage, for example) and also with velocity, 
so that the whole aircraft tends to be surrounded by a turbulent 
envelope of “tired” air; moreover this boundary layer may break 
away from the skin, causing separated flow, high drag and reduced 
lift. It is highly doubtful that Blackburn have worried about the 
boundary layer over the fuselage, since attention to this can only 
reduce drag and is of economic interest only in the field of “global” 
laminar-flow transports of the type envisaged by Handley Page. 
The boundary layer over the wing, and perhaps over the tail also, 
is a different story, and it is worth while controlling it in order to 
reduce drag and increase lift, particularly to improve performance 
at the bottom end of the speed range. The aim is generally either to 
suck the boundary layer away, through slots or perforations, into 
the interior of the wing and thence to a discharge outlet (as 
Handley Page have done) or to inject energy by some means to 
increase the momentum of the boundary-layer sheet itself. This 
energy can be supplied by small vanes of the type frequently 
referred to as turbulators or vortex-generators, but these impose 
a measurable drag penalty. Alternatively, the tired air can be 
helped along to the trailing edge by injecting into it a e “rr ~ 
—possibly sonic—stream of air from spanwise slots. Such a slot 
can be placed close to the leading edge on the upper surface, where 
it will have the same effect as a slat, but will deal with a smaller 
volun: of air at higher velocity. 

In addition, or as an alternative, com somes air can be ejected 
from a thin slot above the leading edge o h flap. This is — 
valuable in that it helps to preserve the flow over the flap wh 
the latter is depressed, so that the lift coefficient, as well as the 
drag, is greatly in-reased (unlike a conventional flap which usually 
stalls at full deflection). It is well known that the Scimitar has 
“blown” flaps of this type, and in our issue of April 4 an article 
on the Scimitar commented “air is bled from a late compressor 


stage of each engine and ejected from a supersonic nozzle to give 
boundary-layer control over the trailing-edge flaps. The supply 
pipes from each engine are interconnected so that there is no 
adverse effect if an engine fails.” It may be noted that the blown 
flaps of both the Scimitar and NA.39 are comparatively small, and 
if such a system is employed in the NA.39 it may well extend 
across the greater part of the span. An accompanying diagram 
shows the sort of basic layout which may have been adopted, and 
a graph indicates the gains in lift coefficient which are possible. 

It is perhaps appropriate at this point to turn to the question 
of propulsion, since in an aircraft like the NA.39 the lift, drag and 
thrust are intimately related by the joint thermodynamics of 
the powerplant and boundary-layer control system. From the out- 
set, Blackburn chose the de Havilland Gyron Junior turbojet, two 
of which are fitted at the roots of the wings. The only thrust 
which may be officially published for a Junior is 7,000 lb (DGJ.1) 
although later versions, such as the DGJ.10, are known to have 
different—and probably higher—ratings. It follows that the pro- 
pulsion system of the NA.39 has characteristics which differ 
appreciably from those of the other naval twins; the total installed 
weight must be much less and the fuel required for a given range 
is probably somewhat lower. 

Each Gyron Junior is apparently mounted right at the forward 
end of its nacelle, being slung from two of the fuselage frames and 
fed with air from a direct pitot intake (a further indication that 
the Mach number is not intended to reach much beyond unity). 
The cowling panels are clearly well forward of the strong torsion 
box of the wing, which is probably attached to frames around 
the jet pipes. The latter are undoubtedly long, but their modest 
diameter should minimize drag and wei ~ At their rear ends 
the pipes are toed outwards, partly to reduce asymmetric yaw ing 
moments but chiefly, no doubt, to prevent = Comte adhesion a 
damage to the rear fuselage due to ultrasonic buffeting. After- 
burning (reheat) is clearly not fitted, since in a machine like the 


NA.39 range is of far greater importance than speed. Each engine 
bay is equipped with a Graviner fire-protection system, which 
was fully proved during trials with a full-scale rig in which every 


flight condition could be simulated. 

Inboard, adjacent to the fuselage wall, is a small subsidiary intake 
which must swallow some of the boundary layer and may serve 
other functions. Outboard of the powerplants are additional 
intakes, of surprisingly large size, which probably entrain ram- 
air for ventilating the engine bays and cooling the jet-pipe tunnels 
and accessories, and possibly for feeding fresh air to the cockpit- 
conditioning system. 

The following text has been issued by Plannair, Ltd.: “In the 
Blackburn NA.39, Plannair were required to provide cooling for 
a generator at an operational altitude where air is much thinner 
than at ground level. The designers faced the problem of design- 
ing equipment capable of building up the very high pressure and 
large volume of air required for efficient cooling, whilst remaining 
within the strict size and weight limits specified by Blackburn 
and General Aircraft. 

“The outcome of an extensive development programme carried 
out by Plannair, Ltd., was a multi-stage compressor capable of 
moving 270 cu ft/min of cooling air; an outstandingly high per- 
formance for equipment 12in long by 6in diameter, weighing only 
15 lb. Interesting design features of the 14,000 r.p.m. compressor 
are its built-in gearbox (ratio 2:3) driven by a splined shaft from 
the main engine gearbox, and the four impellers and four stators 
used to produce the high pressure rise.” 
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One of the most striking features of the NA.39 is its empennage. 
Tail design for an aeroplane of this nature poses some of the most 
intractable problems, and the final answer can only be a distinct 
compromise. Factors militating against a high-mounted tailplane 
are numerous, the most important being the fact that it is very 
difficult to avoid buffeting from the turbulent wing wake at high 
angles of attack. Moreover, unless great care is taken to avoid 
excessive tip-stalling at both low and high speed, the flow over a 
highly swept wing generally has excessive downwash near the 
roots, and this could further result in undesirable characteristics 
at minimum speed or extreme altitude. In addition, of course, 
there is the obvious aerolastic problem of flutter, which can only 
be cured by careful engineering. 

In favour of the high tail is the fact that it acts as an end-plate 
which increases the effectiveness of the vertical surface, so that 
the complete tail unit possibly has minimum weight and drag. 
The high location also takes the horizontal tail well away from 
the propulsive jets, and from the startling flow pattern which 
must result when the airbrakes are opened (of which more anon). 
In addition, the height places the tailplane well clear of the deck 
or airfield, which can be a major advantage. It may be noted that 
the tailplane is of the all-moving variety and that it is attached 
rigidly to the upper part of the fin. The latter is pivoted somewhere 
aft of mid-chord, the fore part disappearing inside the fixed fin, 
which consequently has a kinked leading edge. The resulting 
goomenty is not beauteous, but undoubtedly the optimum one for 
the job. 

As previously noted, the controls of a modern low-level strike 
aeroplane must be fully powered and completely irreversible. The 
setting of each movable surface must be capable of being controlled 
to within a small fraction of a degree; backlash must be reduced 
virtually to zero, and the surfaces themselves must be extremely 
stiff. The rudder is fairly small, has a skin on either side, a sharp 
trailing edge and no tab. The ailerons are also sharp-edged and 
their great size suggests that they droop at slow speeds to act as 
plain flaps; in fact, it is likely that they are, like the flaps, blown 
by high-velocity air jets to increase their effectiveness right down 
to the stall. Of primary importance, however, is control in the 
pitching plane. 

Very few aeroplanes can be manceuvred at an ¢.a.s. of 600 knots, 
but this is the sort of thing which the Blackburn machine must 
be intended to accomplish. Sonic flight through dense air can be 
controlled by surface movements so small as to be almost imper- 
ceptible; control movements similar to those employed in subsonic 
aircraft, or in supersonic machines at extreme altitude, would not 
only give the NA.39 pilot unbearable discomfort but could actually 
break the machine into pieces. On the other hand, carrier opera- 
tions demand positive control at low speeds, and this in turn calls 
for a big and powerful horizontal tail capable of making coarse 
movements. That variable gearing of some kind is incorporated 
is self-evident, although there are so many alternative systems 
available that little pose would be served by suggesting possible 
solutions. One point which may be mentioned is that, in the 
transonic regime, elevator loads are almost impossible to predict, 
and in any case the efficiency of such a surface, working as it does 
behind or surrounded by shock waves, falls to some 30 per cent 
of the subsonic value, even if the surface does not decide to flutter. 
It seems logical, therefore, for the Blackburn machine to have 
a slab tail. If an elevator is fitted—and the heading photograph 
(p. 627) suggests that one is—it is merely unlocked by the 
action of selecting “undercarriage down,” or as a separate action 
at low speeds, in order to provide trimming control at the bottom 
end of the speed range. This sort of system is employed on the 
Sea Vixen. 

Earlier it was commented that, should a pilot attempt to alight 
on a carrier at a speed greater than about 130 knots, his hook will 
merely take a piece out of the arrester wire which it picks up. 
At present this imposes an upper limit on approach speed. More- 
over, the pilot must manceuvre, sometimes quite sharply, accord- 
ing to the indications given him by the mirror sight, and his 
approach airspeed must therefore be at least 30 per cent greater 
than that corresponding to the stalling angle of attack at Ig. 
With boundary-layer control, the additional lift generated from 
engine power can probably be used to relax these restrictions and 
allow the pilot to approach at something like Vs:+10 per cent. 
This, however, implies maximum “blow” from the powerplants, 
which in turn demands high r.p.m. and consequently, unless some 
form of thrust-spoiler or reverser is fitted, considerable forward 
thrust. It follows, therefore, that the aircraft must have exceptional 
control over its drag at any given low airspeed, in the form of v 
effective airbrakes, and perhaps by other means. Thus the aircraft 
can be brought in at very high thrust with the blown flaps in 
full operation, while still retaining appreciable power of manceuvre 
at a speed close to the stall, ps, as already noted, by using 
blown ailerons. 

It is worth commenting at this point that the approach speed 
for an aeroplane like the NA.39 may be considerably less than the 
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“Flight"’ provisional drawing. 


minimum-drag speed. In the clean condition Vmp might be 170 
or 180 knots, whereas in the maximum-drag (airbrakes out) con- 
dition this figure might be reduced by 40 per cent or even more. 
The consequence would naturally be that, as the aircraft would 
be flying “round the corner” of the minimum-drag curve, speed 
reductions obtained by pulling the nose up could be maintained 
only by increased throttle openings. This condition might not be 
tolerated on an operational type, but how Blackburn have over- 
come the problem, if in fact it has existed for them, is something 
one cannot deduce. It seems a fair assumption that blowing 
reduces the rate of increase of drag as speed is reduced below 


Vo. 
In the NA.39, Blackburn have resorted to an airbrake geometry 
ical and extremely effective, has been used 


which, altho 
very rarely since the configuration was pioneered by Dornier 
in 1941. far as can be ascertained, the brakes take the form 


of hinged petals at the extreme tail end of the fuselage which, 
when opened, form a fish-tail of impressive portions. Each 
petal has axial strakes which preserve the and doubtless 
reduce buffeting. It is certain that equivalent drag could not have 
been incorporated in any other of the aircraft, and it seems 
likely that the effect on trim of airbrake operation is also very 
satisfactory. The sideways-opening petals clearly lie above the 
jets from the powerplants, and the latter are in any case towed 
well outwards, as is frequently done to minimize the yawing 
moment following engine failure. 

Little need be said regarding the undercarriage, which looks 
commendably neat and worthy of the name of Dowty Equipment. 
The main comprises a pair of single oleo struts—which, owing 
to the mid-mounted wing, are quite long—each bearing a single 
levered-suspension wheel and pivoted to retract inwards so that 
the wheel can lie somewhere in the underside of the nacelle close 
to the jet-pipe. The track is obviously considerable, this always 
being an advantage for carrier operations. The nose undercarriage 
likewise has a single wheel carried on a levered-suspension leg 
and, since the nose of an operational NA.39 would obviously be 

ked with military equipment, it retracts to the rear into a bay 
neath the cockpit floor covered by a pair of doors. 

One of the superficially obvious differences between the Scimitar 
and the Blackburn machine is that the latter makes provision for 
a crew of two. There are several methods by which two men 
can be accommodated in a fast aeroplane, and the Royal Navy 
have experimented with most in recent years. The Sea Venom, 
for example, has a single canopy over the pilot and navigator, 
who sit almost side-by-side and thus enjoy optimum intercom- 
munication. There is much to be said for this layout since the 
two men can work together in an ideal manner; moreover, each 
occupant has a good view forwards and to one side (the pilot 
sitting to port), which can be particularly valuable for naval opera- 
tions. In the Sea Vixen, the navigator sits well down inside the 
nacelle-like fuselage, the pilot occupying an elevated position on 
the port side beneath an offset fighter-type canopy. In the NA.39, 
on the other hand, pilot and navigator each sit on the aircraft 
centreline, beneath a large and lofty transparent canopy. 

Although this arrangement separates the two crew members, it is 
obviously easier with tandem seating to reduce the drag of the 
canopy and also to conform to the dictates of area ruling. More- 
over, were the forward fuselage made fat enough for side-by-side 
seating, the resultant airflow would undoubtedly nullify the 
advantages of high wing sweep at the roots, which can be very 
valuable at speed in the neighbourhood of Mach 1. Both pilot 
and navigator of the NA.39 face forwards in Martin-Baker ejec- 
tion seats, and the crew compartment generally seems to be sur- 
prisingly roomy. It must not be forgotten that, perhaps to an 
even greater degree than his land counterpart, the naval aviator 
has to wear advanced types of protective clothing which consider- 
ably increase his own bulk; and the navigator must also find room 
for numerous navigational aids and personal accoutrements. These 
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The Blackburn NA.39 Strike Aircraft 


Is the world’s first specially designed, low-level, high- 
speed aircraft. 


Has flown on the target date set in 1955 in the 


original contract. 


Has considerable range and the ability to carry 
conventional and nuclear weapons. 


Is powered by two de Havilland ““Gyron Junior” 


turbo-jet engines. 


Blackburn and General Aircraft Limited. Brough, E Yorks, 
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‘WO AIR’ vawes 


This type of valve is for use in air 
pressurized engine feed systems and operates 
in the climb, dive and roll attitudes. 

it will also operate in the inverted attitude. 

It will remain open when fuel is present 

but has a low final shut-off to prevent 

air entering the engine feed line. This low 


shut-off ensures that little residual fuel 
remains in the tank. The use of this type 


AIRCRAFT FUEL 
SYSTEM EQUIPMENT of vaive provides a saving in weight over 


Soumonr pump feed systems. The vaive has good 
EQUIPMENT 

Flow/Pressure Loss characteristics over 
REPO avery wide temperature range. Variants 
AND OVERHAUL 


[ 
Flight Refuelling Ltd 


TARRANT RUSHTON AIRFIELD, BLANDFORD, DORSET. Phone: Biandford 501 Grams: Refuelling, Blandford 


also at Ringwood Road, West Howe, Bournemouth, Hants. 


of this valve can be made which are operated 


GUIDED WEAPON 


COMPONENTS electrically for remote control. 
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NA. 39 . 


facts not only demand a large cockpit, but also increase the 
problems of ejection. 

The capacious fuselage, which so obviously conforms to the 
area rule, is doubtless packed to a high density with operational 
equipment, tankage and systems, and there is undoubtedly a large 
internal bomb bay. Some of the unofficial photographs clearly 
reveal the plan-size of the bomb bay, which one would expect to be 
large enough to accommodate nuclear stores of high (megaton) 
yield. These could perhaps be mounted on a rotatable door; or, 
alternatively, they may be slung conventionally from bomb arches, 
the bay being closed by hinged or sliding doors. In addition, it 
would be logical to suppose that provision will be made for at least 
one stores pylon beneath each wing. As the NA.39 is primarily 
a bombing acroplane it is unlikely to carry guns, although it is 
possible that it could be equipped to carry weapons such as Fire- 
streak should the need arise. The Firestreak system, however, is 
known to include numerous items carried within the aircraft, and 
these would either have to displace existing equipment or, as in 
the case of the R.A.A.F. Avon-Sabre, be mounted as a package 
faired in beneath the fuselage. It is worth noting that the pilot 
has an optically flat windscreen. 

The area ruling is so pronounced as to be almost grotesque, yet 
it is a fact that for the transonic regime this sort of shape may 
well be the optimum. It is a diverting exercise to muse on the 
manner in which the space inside the body has been utilized to 
best advantage; tankage would obviously have to be disposed 
fairly symmetrically about the c.g., the problem being further 
complicated by the almost continuous variation in fuselage dia- 
meter. This may also have created some problems in the longi- 
tudinal stressing of the stringers and skin, and in the runs of pipes 
and powered controls. Most of the latter, however, are doubtless 
tucked inside the dorsal spine which runs in a curved line from 
the canopy to the fin (and, in the prototype at least, carries a pair 
of blade aerials). Incidentally, area ruling, according to the 
N.A.C.A. Whitcomb law, is probably the best way of displacing 
streamlines and bringing them together, but there are many aero- 
dynamicists who feel that the R.A.E. Kiichemann formula gives 
better results for local pressure gradients. One can never tell 
which formula has been used by looking at an aeroplane, but the 
optimum seems to be a mixture of both; each is certainly wrong 
if carried to excess. 

No dimensions may yet be published for the NA.39, but it 
must be capable of going down the lift of a carrier. To this end 
the wings undoubtedly fold and it may have been found essential 
to hinge the nose also; a hinged nose was essential on the Sea 
Vixen, the unfolded length of which is 53ft 6}in. One would 
imagine y overall length of the NA.39 to be greater than this. 
It would be logical to suppose that the NA.39 is equipped for 
in-flight refuelling—there are at least three possible methods of 
mounting the probe—and it would also seem to be a suitable 
aeroplane for the photo-reconnaissance réle, although this would 
probably require a machine designed for very high speed at 
altitude. 

This concludes the “observation and deduction” which can 
readily be made at this time. To return to the history of the 
aircraft, it is ap t that Blackburn and General Aircraft, with 
the assistance of numerous sub-contractors, have produced a fly- 
ing prototype in three years from the go-ahead. This is particularly 
remarkable when it is borne in mind that the company previously 
had practically no experience of transonic aerodynamics, advanced 
integral structures, electronics, modern flight-instrumentation or 
even jet propulsion, to say nothing of the fearsome aeroelastic 
problems posed by such a machine. Naval problems must have 
been minor ones, for it is not long since the company had teams 
working on the YA.1, YA.5 and YB.1 strike and anti-submarine 
designs. It is also worth commenting that Blackburn gained some 
high-speed experience with the 2 


crescent-wing research aircraft (the H.P.88). 
For four years the company’s tunnels have > 


Ten NA.39 men in alphabetical order: : 
Line 1, T. Boncroft, production director; R. D. 
Boot, deputy head of aerodynamics; H. Brumby, 


“og 
project designer; J. Hall, experimental manager. , 
Line 2, B. P. Laight chief desi mer; G. R. I. 
Porker, test pilot; é. Rowe, technical director; EA 
A. G. Smith, head of aerodynamics; B. Watson, 
head of flight test (in the back seat on the first 
flight); D. Whitehead (in the front seat). 
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been heavily committed to the NA.39 programme, and a consider- 
able proportion of the effort must have been applied to the prob- 
lems of boundary-layer control. Mr. Robert Blackburn wrote in 
1955: “Some time ago we initiated a good deal of interesting 
research work on boundary-layer control, which in the simplest 
terms means operating on the thin layer of slow-moving air at 
the surface of the wing by sucking or blowing it away. 

have obtained much-improved lifting qualities from Lightspeed, 
thin, swept-back wings and thus greatly improved the take-off 
and landing performance.” It is known that Blackburn have 
conducted extensive research with a rig a? one of their 
own Palouste gas-turbine engines as a source of blowing air. 
The company also have a share in the Aircraft Research Associa- 
tion’s tunnel at Bedford, and in 1956 Mr. Eric Turner said, “the 
model of our new aeroplane is now being made there and will be 
one of the first tested.” In addition Blackburn now have their own 
supersonic tunnel, which we described on April 11. 

Blackburn are certainly capable of undertaking the complete 
structural-test programme themselves. The new facilities at 
Brough have already handled the complete Beverley wing, the 
largest major aitframe portion ever built in quantity in Britain, 
and it also seems likely that the NA.39 cockpit will be subjected 
to the rigours of a tank test. In common with all recent British 
military machines, the successful operation of the hood-jettison 
system must have been proven with the large blower tunnel at 
the A. and A.E.E. and it is fair to assume that all the main 
accessory systems of the NA.39 have been, and are being, inten- 
sively developed at Brough with the aid of ground rigs. Natur- 
ally, no details of any of these systems can be deduced from the 
superficial appearance of the aircraft, but any student of modern 
accessories could certainly make some close guesses. Low-pressure 
air starting for the engines seems obvious, and it has already been 
announced that Blackburn’s own Palouste air-starter trolley has 
been used to start up the NA.39 prototype on its ground runs. 

It has been known for several years that the U.S. Mutual 
Weapons Development Program has assisted the development of 
numerous items of defence equipment produced in countries 
friendly to the U.S.A. All such equipment is evaluated; and 
promising items receive financial and technical support according 
to the needs of the country concerned, in an effort to produce an 
effective contribution to Western defence at the earliest possible 
date. It is no secret that the Blackburn NA.39 design has been 
evaluated by the U.S. Navy, and that BuAer officers have found it 
exceedingly good and promising. Exactly what form American 
assistance in its development will take is uncertain, since “off- 
shore” orders of the traditional type are no longer being placed. 
It can, however, be said that, under the auspices of M.W.D.P., 
Blackburn have been given free use of certain types of instrumen- 
tation and data-analysis equipment, which will feed the company’s 
own Ferranti Pegasus electronic computer. This equipment will 
undoubtedly accelerate the flight testing of the development air- 
craft, the first of which flew on April 30 at the R.A.E., Bedford. 
The pilot on this first flight was Mr. Derek Whitehead, an 
ex-Royal Navy, ex-Boscombe pilot who joined the company in 
January. He will be assisted in the NA.39 flying by “Sailor” 
Parker, and probably by other pilots as well. It is particularly 
worth noting that a Meteor NF.12 is being used as a “chase 
aircraft; this is one of the first indications that such an obviously 
worthwhile procedure is being officially adopted in this country. 

As was suggested at the beginning of this account, the new 
Blackburn does not look particularly exceptional. The fact that 
it is exceptional indicates that its designers have achieved the 
fine balance between conflicting factors which produces the best 
compromise and the most successful product. It can certainly 
be expected to serve the Royal Navy well. Moreover, it is a species 
of aeroplane—or, as the Americans would say, a delivery system 
—which could put the R.A.F. into the low-flying business quite 
soon, and might also find wide acceptance among other air forces. 

W.T.G. 
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Left, “Imperials also -_ = tenders in 1934 for . . . a large new landplane. This became the Armstrong-Whitworth A.W.27 Ensign.” Right, 


“In 1935 the de Havilland Company .. . started work on their 


.H91 Albatross, aerodynamically a remarkably advanced 


Origins of the Modern Airliner 


PART 3: IN ENGLAND AND GERMANY, 1934-39 


the MacRobertson Race, the Board of the British “chosen 

instrument” airline, Imperial Airways, Ltd., came under con- 
siderable public pressure to adopt faster aircraft. Until this time 
British air transport and transport aircraft had held a strong posi- 
tion internationally, but this was now clearly being undermined 
by the new American aircraft and by the development of the 
foreign airline industries which they were making possible. 

Imperial Airways’ main pre-occupation at this time was with the 
opening-up of the “Empire routes” to the Commonwealth 
countries, routes which were singularly lacking in good aerodromes 
and other ground facilities. In planning their new equipment 
Imperials took the view that the faster British aircraft which they 
required should be flying-boats, which would not be dependent 
on the poor Empire-route aerodromes. They accordingly sought 
tenders in September 1934 for two prototypes of what lecer be- 
came the famous Short Empire flying-boat. A fleet of 28 of these 
aircraft was eventually ordered, plus further numbers of developed 
versions. The Empire boat did great work in Imperial Airways 
service but, in practice, proved economically uncompetitive with 
the American landplanes and therefore unattractive to airlines 
generally. It would appear that the direct operating cost per seat- 
mile of the Empire boat carrying 24 passengers was nearly double 
that of the 21-passenger DC-3. A comparison of total costs would 
be even more unfavourable to the flying-boat, because of the 
higher overheads associated with marine-aircraft operations. The 
poor competitive showing of the Empire boats and their develop- 
ments—in spite of their outstanding qualities as aircraft of their 
type—serves to confirm that, for civil air transport, flying-boats 
suffer unacceptable economic and operating drawbacks which, 
when adequate aerodromes are available, cannot be tolerated. 

To cover their less pressing landplane commitments, Imperials 
also sought tenders in 1934 for two prototypes of a large new land- 
plane. is became the Armstrong-Whitworth A.W.27 Ensign, 
a very large four-engined 40-passenger all-metal cantilever high- 
wing monoplane, 14 of which were ordered in 1935. Because of 
serious delays in development, due in part to the manufacturer’s 
pre-occupation with his military commitments, the Ensign did 
not make its first flight until January 24, 1938. It was a very 
large aircraft for its time, with a wing area of 2,443 sq ft and a 
gross weight of 48,500 Ib. Unfortunately, it proved to be serious] 
under-powered (13.8 Ilb/h.p. with a wing loading of 19.9 Ib/sq ft 
and, although introduced into service on October 24, 1938, was 
withdrawn from use after two months to have its 880 h.p. Arm- 
strong-Siddeley Tiger [X engines re-rated to 935 h.p. The Ensigns 
returned to service in mid-1939 and did good work during the 
war, particularly after they had been re-engined with still more 
powerful (1,100 h.p.) American Wright R-1820s. 

Well before the Ensign made its long-delayed first flight, other 
more significant four-engined transports were to be developed in 
Europe. Before this, however, there was another important event 
in the United States. On July 28, 1935, Boeing flew the proto- 
type of the famous B-17, “Flying Fortress” bomber and thus once 
again set a fashion which was to endure. The B-17 was the first 
four-engined all-metal low-wing monoplane in the “modern” 
style Its configuration was to be adopted for civil transports by 
European manufacturers before the Americans did the same. 

Also in 1935 the de Havilland Company in this country started 
work on their D.H.91 Albatross, aerodynamically a remarkably 
advanced design for a four-engined transport aeroplane of rather 
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more than DC-3 may! but the same seating accommodation. 
The prototype flew for the first time on May 20, 1937, and the 
type was produced thereafter in small numbers; but it lacked the 
ingredients for full success because it was of wooden construction. 
Not only did this make it heavy but operators had begun to 
 “¥ the advantages of a durable all-metal airframe. 

, in 1936, two advanced all-metal four-engined 
designs were projected for Lufthansa. Construction of prototypes 
of the Junkers Ju 90 and Focke-Wulf Fw 200 Condor started soon 
after and both types flew for the first time in mid-1937. They 
were then put into production. Small numbers went into airline 
and military service in 1938 and a development of the Condor 
was extensively used by the Luftwaffe during the War on long- 
range anti-shipping work. The Condor was used in limited num- 

by airlines in Germany, and abroad—notably in South 
America. A few remained in service until after the war. However, 
neither the Ju 90 nor the Fw 200 achieved the widespread success 
in its designed réle which it might have had but for the War. 

Also in 1938, the British Air Ministry issued the 14/38 and 
15/38 specifications for two new large transport aircraft, the 
former roughly in the category of the Ju 90 (whose wing area was 
1,980 sq ft) and the latter in that of the Fw 200 (wing area: 
1,291 sq ft). Soon after, orders were placed to these require- 
ments for three prototypes of the Short S.32 and for 14 produc- 
tion Fairey F.C.1s—the first “modern-type” British transports. 
Both contracts were later cancelled because of the outbreak of 
war, but it is interesting that these two four-engine, pressurized, 
all-metal designs—which had wing areas of 2,040 sq ft and 
1,300 sq ft respectively—bracketed the size range which was later 
to be so successfully exploited by the Americans with their con- 
temporary DC-4 and Constellation. 

The S.32 was a mid-wing monoplane with four Bristol Hercules 
radials. This configuration involved a massive—and no doubt 
heavy—centre-section frame to carry the spar loads round the 
cabin and would probably have proved a drawback because of the 
difficulties of making economical use of the fuselage volume. 
Furthermore, the design had a tailwheel undercarriage, partly be- 
cause of the anticipated difficulty of retracting a nosewheel into 
the pressurized fuselage. The F.C.1, on the other hand, which 
had four Bristol Taurus radials, was of conventional low-wing 
layout with a tricycle undercarriage and a circular-section fuselage 
with freight hold below the floor. The internal fuselage diameter 
was 122in, which compares with the 118in of the DC-4. The 
wing was a two-spar structure and it was to have been of the 
new N.A.C.A. 23-series section which had been developed at 
Langley Field in 1934, It was 18 per cent thick at the root and 
10 per cent at the tip and had area-increasing Youngman flaps 
of advanced design. The F.C.1 had a triple tail, rather in the 
style which was later to become familiar on the Constellation, 
whivies the S.32 had end-plate fins and rudders on the tailplane. 

The F.C.1 would have required some “stretching” to make it 
fully competitive in developed form with the DC-4 and Constella- 
tion series, but the design held great promise. It had the added 
distinction of being the first transport aeroplane in the world to 
be ordered into production which incorporated all the major 
features which were later to characterize the generation. 
If the F.C.1 and $.32—together with the Ju 90 and Fw 200— 
had had their chance, American long-range transport aircraft might 
not have had such a clear field in the years after the war. 

(To be continued) 


“In Germany, in 1936, two advanced four-engined designs were pro- 
jected for Lufthansa. Construction of the Junkers Ju 90 (below) and 
Focke-Wulf Fw 200 Condor started soon after.” 


Background iliustration from Leonardo da Vinci's notebooks (c.1505) “Oesign for a flying machine”. 
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HUNTER F.6 


First Full Description of an Outstanding Fighter and Ground-Attack Aircraft 


is probably the most valuable aircraft to come from the 

British aircraft industry since World War 2—and the only one 
to reach the coveted “billion-dol!ar” class. Its progress also makes 
one of our most heartening success stories during that time. 
Despite the fact that the huge flood of single-seat Hunters for the 
R.A.F. has now dwindled to a trickle, the Hawker factories at 
Kingston-on-Thames and Dunsfold are still working at full pres- 
sure to meet export orders which will keep them busy for at least 
two years. Moreover, the Hunter has won these export orders in 
the face of fierce competition, and it will go down in aircraft 
history as one of the classic fighters. 

Its severest test to date, and one from which it emerged with 
flying colours, was the comprehensive evaluation carried out by 
the Swiss Air Force during the summer of last year. French, 

and even the indigenous Swiss design speci- 
ally prepared for Alpine conditions were bettered by the remark- 
able all-round qualities of the Hunter F.6, both as a fighter and as 
a ground-attack machine; and although it still ranks as a day 
fighter in many air forces, it has also undoubtedly proved itself to 
be the finest ground-attack aircraft at present available anywhere 
in the world. As a gun-platform, as a carrier of stores and as 
a pilot’s aircraft it outperformed and outgunned any other type 
the Swiss were considering at the time. Its cost is also remarkably 
low—thanks to the fact that it is right down at the bottom of its 
“learning curve.” 

Hunters are now in service with the British, Swedish, Danish, 
Dutch, Belgian, Peruvian, Indian and Iraqi air forces; and they 
are on order for the Swiss. Dutch and Belgian machines have 
been made under licence by Fokker, Aviolanda, SABCA and 
Avions Fairey. 

An undisclosed, but substantial, number of Hunters was ordered 
“off the drawing board” for Fighter Command in 1951. This was 
supported early in 1954 by an American offshore order for a large 
number of Hunters, many of which were to be issued to the R.A.F. 
A further 112 offshore Hunters were built under licence by the 
Dutch/Belgian consortium mentioned above. On their own 
account the Dutch Government then ordered 156 Hunters direct 
from Fokker and the Belgian Government ordered 192 from their 
companies. Hawkers supplied 30 to Denmark; and Sweden bought 
120. In 1954 a further offshore order worth £367 million was 
p'aced in England by USAFE for both Hunters and Javelins, the 
exact number of Hunters involved not being stated. The Indian 
and Swiss orders each include over 100 machines; and Hawker 
Aircraft are confident that negotiations now in progress will result 
in several more new orders. Altogether, well over 1,000 Hunters 
have been built, excluding trainers. 

Hunters were produced in Britain by Hawker’s factory at 
Squires Gate, near Blackpool, as well as at Kingston; and Arm- 


strong Whitworth also built all the Hunter F.2s, F.5s and some 
F.6s at Baginton. Now only the Kingston factory remains in 
Hunter production, with final assembly, flight testing and con- 
version of some foreign pilots being handled at Dunsfold. Here 
a remarkable team of pilots is at work, headed by A. W. (“Bill”) 
Bedford, testing new Hunters and training overseas personnel. 

Since Neville Duke, then chief test pilot, made the first flight of 
the prototype P.1067 on July 20, 1951, there have been no fewer 
than 127 variations on the basic theme; some of them were minor, 
others were purely for research; but most aimed at increasing the 
operational capabilities of the squadron aircraft. The principal 
variants are listed in the table on page 640. It has been shown 
that the Hunter can carry guided air-to-air weapons, a very heavy 
external load of fuel for ferrying flights, a wide variety of air-to- 
ground rockets, bombs of various sizes and honeycomb launchers 
for unguided air-to-air rockets—all in addition to the hard-hitting 
4x30 mm Aden gun pack. In addition, cameras can be installed 
in a special nose section for fighter/reconnaissance work, and a 
two-seat (side-by-side) cockpit has been successfully developed for 
either training or special tactical réles. 

A trainer version based on the lower-powered F.4 has been 
ordered for the R.A.F. (Mk 7) and Fleet Air Arm (Mk 8) as well 
as the Danish air force (Mk 53). The more powerful trainer based 
on the Mk 6, ordered by India as the Mk 66, was flown last year 
by C. M. Lambert of Flight’s staff (issue of May 17, 1957). He 
remarked that the Hunter would climb in under 7 min from rest to 
over 47,000ft and that the throttle could be slammed open and 
shut at stalling speed at these heights without causing flame-out 
or surging. Manceuvrability at transonic speeds, with the follow- 
up tailplane, was precise and effective; and a speed of over 600 kt 
was reached in level flight at a height of about 100ft. Touch-down 
speed was about 110 kt. The Swiss trials amply demonstrated 
the ability of the Hunter to operate from small airfields tucked 
away high up in narrow valleys, and to deliver 30 mm shells, 
rockets accurately against mountain targets. 
standard rocket armament consists of the British Mk 12 rail 
carrying 3in rocket-motors fitted with either 60 Ib or 25 Ib heads 
of various kinds, although the Hunter has also been fitted with 
Oerlikon, Hispano and Bofors rails and rockets. The American 
Sin HVAR has been carried, as have various bombs of different 
weights and nationalities. For R.A.F. training purposes the Saro 
carrier for two 25 Ib practice bombs is also used. (A stores- 
diagram appears on page 638.) 

External tankage includes jettisonable tanks of either 100 or 
230 Imp gal capacity, carried in any symmetrical combination. 
The large tanks have been tested, but are not at the moment 
standard equipment for the R.A.F. Up to four 100-gal napalm 
tanks can be carried; and these have been demonstrated in 
Switzerland and Iraq. [Continued overleaf 
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HUNTER F.6... 


MARTIN- BAKER 
MK 2H OR 3H 


The permanent armament feature is the pack of four 30 mm 
Aden guns, firing high-velocity ammunition. For rearming, the 
pack is lowered from the aircraft, with the aid of three Type C 
bomb-hoists, on to a cradle running on casters which is in turn 
picked up by a rubber-tyred trolley fitted with its own hydraulic 
fork-lift. Several of these can be towed to the armoury by Land- 
Rover for rearming; and the guns are normally harmonized in the 
pack away from the airframe. Before the pack is taken out, the 
barrels are detached from the breech mechanisms and the whole 
system is so arranged that any barrel will fit any gun and any pack 
will fit any aircraft. Complete interchangeability is thus provided, 
and results have shown that a high degree of accuracy is neverthe- 
less maintained. The gun-sight and battle camera are 
separately with the airframe. 

Effective performance of the gun-pack has been conclusively 
demonstrated in the most rigorous tests. Unrestricted firing is 
allowed in any attitude, at any speed and at any height, consider- 
able positive and negative g being tolerated. A truly marathon 
firing trial was carried out during development. Some 20,000 
rounds were fired through one gun pack under the most difficult 
flight conditions (SO00ft and 600 kt). Each time the trigger was 


held to discharge the full ammunition load in one burst and the 
aircraft was brought straight back to Dunsfold for rearming. After 
the 20,000 rounds the whole installation was inspected, some very 
slight modifications were incorporated and a second cycle of 
20,000 rounds were then fired off without any trouble. This 
performance, Hawkers claim, is unequalled by that of any other 
gun-firing aircraft in the world—30 mm or otherwise. 


The Aden gun does not require to be mounted right-way up; 
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ROLLS-ROYCE 
AVON SERIES 200 


1 Battle camera 

2 Camera magazine access 

3 Oxygen borties 

4 Ram air vaive 

S$ Cabin pressurization vaive 

6 Radar ranging 

7 Ground pressurization connection 
8 Anti-icing fluid cank 

9 Forward pressurization bulkhead 


10 Rudder pedals 

11 Gun-sight 

12 Control column 

13 Engine controls 

14 Forward-retracting nosewhee! 

15 Compressed air bocties (4) 

16 Rear pressurization bulkhead 

17 Gun pack 

18 Cabin air auxiliary discharge valve 


19 Temperature control valve 
20 Radio and radar installations 
21 Case ejection chutes 

22 Boundary layer bleed 

23 Engine intake 

24 Spring-loaded intake door 
25 Dielectric fin-tip 

26 Liquid-fuel-starter tank 

27 Main-spar attachment point 
28 Rear spar 

29 Pre-cooler by-pass \ alve 

30 Cooling air outlet 

31 Cold-air unit 

32 Aileron control run 

33 Rear spar attachment point 
34 Synchronizing jack 

3S actuating jack 

3% Undercarriage jack 

37 Main spar 

38 Saw-cooth leading edge 

39 Pressure head 

40 Lights 

41 Aileron Hydrobooster 


42 Trim tab 
43 Flap 

44 Pre-cooler 

45 Wing locating spigot 

46 Air conditioning non-return valve 
47 Front engine mounting 
48 Main engine mounting 

49 Tail bumper 

50 Bearing cooling-air outlet 
51 Jetpipe coupling access 

$2 Air-brake jack housing 
53 Jetpipe rail 

54 Rudder-lever mounting 
Hydraulic-acc 

56 Tailplane actuator 

57 Elevator toostcer 

$8 Rudder control-run 

$9 Trim-tab actuator 

@ Tailpiane pivot 

61 100 gal plastic drop tanks 
62 1,000 ib bomb 

63 12 x 3in RP 

64 Mk 12 RP rails 
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and such an attachment is, in fact, seldom made. In the Hunter 
gun-pack the inner Adens lie on their sides, lower faces inwards, 
and the outer guns are upside down. Each barrel has a forward 
steadying bracket, but may be quickly detached from the breech 
mechanism and removed forwards. The breech mechanism itself 
is supported at the front in a spherical bearing taking fore-and-aft 
loads, while the rear end is held by an adjustable link giving 
torsional support and location. The link is held to the gun-pack 
frame by a captive bolt which can be adjusted to move the gun 
body sideways. Vertical adjustment is achieved by rotating an 
eccentric bush round the captive bolt by means of a worm gear. 
Alignment of guns is achieved with the aid of a sighting prism 
inserted at the muzzle and trained on a special marker board. 

The inner guns are mounted slightly forward of the outers, pairs 
of forward mountings being held in two transverse frames, with 
a central keel structure helping to bear reaction loads. The two 
pairs of rear mountings are held in two further frames towards 
the rear of the pack. A decking over these frames carries lugs to 
which the ammunition tanks are fastened. Ventilating air, in- 
tended to prevent the accumulation of a dangerous concentration 
of gases during firing, is brought in through a duct at the front of 
the pack, entry being controlled by an electric actuator. Heating 
air is also led into the gun-chamber from a bleed on the Avon. 

Six spigots on the airframe pick up fittings on each side of the 
gun-pack and are retained by bolts _— by two rack and 
pinion latch mechanisms on the pack. ‘Two further spigots locate 
the pack immediately before the main spigots make contact. 
Before the pack is lowered, small panels forward and aft of it are 
removed to expose connections, allow barrel removal and to locate 
the central bomb-hoist near the forward face of the pack. 

During firing the empty cases are expelled rearwards from the 
breech mechanisms and dropped overboard through tubes which 
emerge from the fuselage just aft of the pack. Some modifications 
have recently been effected to these outlets to make quite sure 
that the cases do not strike other parts of the airframe. The links 
cannot be similarly jettisoned, because they do tend to cause 
damage; they are therefore collected in two streamlined boxes 


1 Detachable fuselage panel carrying 
ventilation scoop 

2A 1on i support floor 

3 Ammunition feed chutes 

4 Ammunition flaking di 

5S Rear gun mountings, 

6 Case chutes 

7 Detachable fuselage panel, including 

rear of link case 

8 Rear mounting frames 

% Link chute, port outer gun 
10 Link collector box 
11 Guiding spigot 
12 Rack-and-pinion latch 
13 Gun-pack retainer fittings locked by 12 
14 Front mounting frames 
1S Front mountings 
16 Ventilation intake actuator 
17 Ventilation intake 
18 Detachable barrels 
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attached to the gun-pack (generally known in the R.A-F., inci- 
dentally, as “Sabrinas”). They are secured by quick-release 
fastenings, all designed to avoid the possibility of improper re- 
placement. In addition, blast deflecters have recently been designed 
for the gun muzzies and are to be fitted to all Hunters. They 
consist of welded-steel boxes mounted in the mouth of each firing 
tube and standing one or two inches proud of the fuselage contour. 
Cascades of four vanes in each deflecter box turn blast away at 
right angles to the fuselage, providing about 160 lb of upward 
thrust per gun. This eliminates the nose-down pitching moment 
which would otherwise be significant when the guns are used at 
heights above 35,000ft. 


STRUCTURE 


The airframe is built up in standard jigging as a number 
of self-contained sub-assemblies which can be transported to the 
makers’ airfield at Dunsfold for final assembly. Each wing, for 
instance, is completed with all equipment, including the under- 
carriage leg, all tested and painted ready for attachment to any 


fuselage. The latter, too, is made up in three equipped units, the 
central one carrying the stub wings. The cockpit section can be 
detached for transport or repair; and the rear section can be 
readily detached for engine installation or removal. Extreme nose 
and tail cones are virtually fairings attached by toggle fasteners. 
The fin and the single-piece tailplane are mounted on a fin-root 
structure which is integral with the rear fuselage. 

As the cut-away drawing on pages 634-635 suggests, the struc- 
ture is extremely strong, but quite conventional in conception. 
Though many of the skin panels are rolled to a curvature, there 
is no integral stiffening; and stringers, ribs and frames are built up 
from formed plate and light extrusions. There are few large forg- 
ings, and very little steel is used. Such relative simplicity is a very 
real advantage in ensuring ease of repair, since there is still no 
effective way of repairing the massive, integrally stiffened struc- 
tures now being increasingly used in military aircraft. 

Fuselage frames are numbered from 1 to 63, the forward section 
extending between 1 and 18A and the centre between 19 and 40A. 
Material is generally D.T.D. 610 (L.72). Although centre and 
rear sections are built up from closely spaced frames and many 
stringers, the forward section is based on four heavy longerons, 
the lower pair being of built-up top-hat section and those above 
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having a pyramid section reinforced by extruded angles. In addi- 
tion, a keel structure between frames 8 to 11 takes nosewheel drag 
loads, the retraction jack and surrounding items. The pressure 
cabin is contained by bulkheads at frames 6 and 14 and by the 
cockpit floor, a trunk passing diagonally up through the rear portion 
to house the control runs. Support for the cockpit coaming and 
windscreen is provided by the top longerons, they in their turn 
being assisted in bearing canopy-locking loads by frames 10 and 
13, which are doubled for this purpose. The canopy is a normal 
blown plastic unit running on rails and moved via a chain gear 
by an electric motor at the rear and to port. It is jettisoned by a 
cartridge-operated piston jack at each side, initiated either by the 
pulling of the ejection-seat blind or by a separate manual control. 
The windscreen is a double-layered unit made up from laminated 
bullet-proof glass mounted in a rubber channel and clamped down 
by fairing strips screwed to the supporting pillars. An air-space 
between thick outer and thin inner glass layers is kept dry by 
silica-gel capsules. Quarter lights are of jin-thick Perspex. 

The fuselage forward of frame 6 houses the retracted nosewheel, 
the radar-ranging gear and one of the pressurization valves. Aft 


Cockpit layout of a standard Hunter F.6. Items frequently used are 
close to the left hand. Thus, on the left, reading forwards, ore air 
conditioning; V.H.F. radio; engine relight; aileron and tail stand-by; 
throttle; undercarriage and flap main and stand-by; and control- 
power engagement. The main blind-flying panel has gun-sight and 
weapon controls above and starting switches below. To the right are 
D.M.E.; oxygen regulator; diagrammatic fuel system; D.M.E. control; 
g-suit outlet; and various test connections. 


of frame 14 lie the ammunition cans, taking up the full fuselage 
width, and these form a part of the gun-pack containing the four 
Aden in the underside of the fuselage. The next space aft 
houses radio and electrical-control equipment mounted on racks 
between frames 16 and 18A. Here the skins are mainly of 16 
s.w.g., with 14 s.w.g. where gun-blast has to be resisted and 
10 s.w.g. around the base of the windscreen, where deflection- 
armour qualities are required. Control runs and certain air- 
conditioning components are housed in the dorsal spine, which is 
an unstressed and detachable fairing in this area. 

The centre fuselage carries the main body of the engine with its 
mountings and the stub wings and, as already indicated, it emerges 
from the factory as complete unit ready to receive front and rear 
fuselages, engine and wings. The general structure comprises 
closely spaced frames and stringers formed of plate and extrusions, 
skinned with 14 and 16 s.w.g. sheet. Frame 19 itself carries the 
intake frame terminating in spigots bearing the torsional loads 
from the forward section of the wing. The lips of the intakes are 
built as part of the centre fuselage and contain the sprung doors 
giving extra intake area for slow-speed operation as well as the 
boundary-layer bleed ducts. 

Main wing loads are taken through the double-diaphragm frame 
25 which has extruded booms and plate webs surrounding two 
machined, H-section spar members which actually pick up the 
spar lugs. The lower of these members is in D.T.D. 364. Wing 
drag loads are passed into the fuselage at ring frame 32 through 
steel channel running forward to frame 29 from each pin. Fuselage 
shear loads are borne by two machined top-hat light-alloy longerons 
and by the skin, which is continuous round the cylindrical fuse- 
lage, inside the stub wing. 

Frame 34 is again reinforced to carry the forward engine mount- 
ing. Intermediate frames are mostly divided on the underside to 
accommodate access panels for the engine and its accessories, 
although frames 37, 38 and 39 are complete and reinforced in order 
to transmit some of the shears from the fuselage-break into the 
continuous upper sections. A thrust member between frames 38 
and 40A transmits these loads from the main engine mounting at 
frame 40A. Fuselage joints both fore and aft of the centre section 
are of the spigot-and-nut type, though the forward one is not 
intended for dismantling except for major maintenance and 
transport. 

No structural loads are carried by the main intake trunk; and 
the intake ring of the engine is pressed against a rubber seal at 
the end of the duct, level with frame 31. 

As might be expected, the rear fuselage is a simpler version of the 
centre section, and is made up of closely-spaced frames and 
stringers, the main joint being located at frame 40B. Towards this 
point the light extruded stringers are reinforced by combined bulb 
and L-section stringers which terminate at the joint fittings. A few 
inches aft of this lies frame 41, which forms the forward bulkhead 
of the after tank bay, reaching from frame 41 to 45. Stainless- 
steel skins protect the alloy-lined bays from jet-pipe heat. Air- 

jack load: en in an 18 s.w.g., built-up case between 
the hinges are held in 16 s.w.g. channels 
between frames 45 and 46. The surface is ski in 10 s.w.g. sheet. 


mounted on two posts built integrally with the reinforced frames 
52 and 55. The tailplane jack, mounted ahead of frame 52, operates 
the tailplane beak which projects through frame 52, the main pivot 
(and the rear spar of the fin) being held in a steel forging at frame 
55. A box structure between the two carries the elevator jack. 
Between frames 55 and 56 lies the tailpipe support bracket, aft 
of which the tail cone is attached by four locating spigots and four 
toggle fasteners. The sloping frame in this area is a relic of the 
earlier shorter tail<cone. A stainless-steel ring surrounds the 
actual nozzle. 

Single-piece tailplane and fin are both built up around two 
formed plate spars supported by ribs and spanwise stringers. 
Rudder control push-rods pass up the leading edge and through 
the fin between closely-spaced ribs, while the three central ribs of 
the tailplane form a box carrying the hinge brackets aft and the 
operating beak forward. The elevator surfaces are operated by 
pivot shafts terminating at their inboard ends in a common 
universal joint holding a single operating lever connected to the 
jack. Both rudder and elevators have lead mass-balances within 
shrouds ahead of the hinge line and are conventionally built up 
from plate spars and ribs. 

The Rolls-Royce Avon 200 series engine (described in detail in 
Flight for October 11, 1957) is installed in the fuselage as a power- 
plant complete with its firewall, Plessey iso-propyl nitrate starter, 
oil system and fuel-cooled oil cooler. The accessory shaft on the 
port side is coupled to a shaft system driving a Rotol gearbox 
mounted as part of the airframe low down to port in the engine- 
bay. From this the two generators and the hydraulic pump are 
directly driven. They remain in the airframe after engine removal. 
The i.p.n. starter system is electrically controlled and fed from a 
tank holding sufficient liquid for three starts. 

The firewall, which is mounted on the engine, corresponds with 
frame 38 and divides the engine bay into two fire zones. Graviner 
flame-switches are distributed round these two areas and round 
the tail-pipe and arranged to operate a warning light in the cock- 
pit. The light is set in a button which can be immediately pushed 
to release foam from two separate bottles into one spray-ring for- 
ward of the firewall and another aft of it. An inertia switch will 
also initiate the extinguisher system after a crash landing. 

For removal of the engine, the tail fairing is first detached and 
the tail-pip run out on its gantry rail. All leads and fuel lines are 
separated, hydraulic lines being automatically shut off by Lock- 
heed self-sealing couplings. The rear fuselage spigots are then 
undone and the whole rear fuselage wheeled away on a special 
trolley, leaving the rear of the engine exposed. Another trolley is 
then connected to the centre fuselage so that the engine mountings 
may be unfastened and the engine rolled along the rails built into 
the fuselage and straight onto equivalent rails on the trolley. The 
i.p.n. starter comes away complete with its piping. The reverse 

this sequence serves to replace an engine and the aircraft can be 
ready for ground running in a matter of a few hours. 

In addition to the power taken from the engine at the accessory 
drive, air is bled from the compressor delivery to supply cockpit 
and fuel-system air, while a further bleed feeds heating air to the 
gun-pack. N.A.C.A.-type flush air intakes round the engine bay 
ensure ventilation, while fuel and other drains have various out!cts 
around the after fuselage. [Continued over'eaf 
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Wing structure follows fairly closely the principles employed in 
the fuselage, plate and extrusions being combined into both trans- 
verse and longitudinal stiffening, covered with large skin panels of 
relatively heavy gauge rolled to a curvature. Rib stations are 
lettered and numbered, those ahead of the main spar reading 
(from the root rib A) 1, 2, 3,G, H, J, K, L, M, N, P, Q1, Q2, and R. 
The main frame of the wing is formed by the front and rear spars, 
the ew girder ( ing diagonally between the two) and the 
strong ribs A, G, M, and R, which have plate webs and extruded 
booms. Rib A is the root rib lying against the stub wing; rib G 
is cranked aft of the main spar to lie normal to the undercarriage 
girder; rib M carries a butt strap for chordwise wing-skin joints; 
and rib R closes the main spar, carries a butt strap, and mounts the 
aileron Hydrobooster and the spar extensions holding the end 
rib and detachable wing-tip and, to port, the pitot boom. Inter- 
mediate ribs are simpler flanged plates with lightening holes. 

Both main and rear spars are simple plate channel-sections, 
though extruded booms replace flanges in the main spar inboard 
of rib J. This structure is progressively strengthened, having steel 
booms inboard of rib E and terminates in the splayed fork 
and lugs with which it picks up the steel fittings on fuselage frame 
25. The securing pins are tapered steel, with split bushes, fastened 
by a nut and cup washer. Drag loads from the wing are taken by 
the top skin and resisted at the rear wing pins on fuselage frame 32. 
The rear spar joins the undercarriage girder near the pin joint. 

An undercarriage pivot bracket is built into the space between 
main spar, undercarriage girder and rib G, the leg and part of the 
wheel retracting into the space between spar and girder. The deck- 
ing over the bay is supported by top-hat-section stiffeners inter- 
spersed with steel and alloy extrusions. A goodly quantity of 
hydraulic, electric and fuel system leads are concentrated in the 
bay within easy reach from the ground. Main wing loads are 
transferred from the rib-and-spar complex outboard of rib G, to 
the structure ahead of the spar, heavy steel gusset plates serving 
to take bending loads across the crank in rib G itself. 

Aft of the rear spar, the decking over the flaps is held by 
tapered top-hat ribs mounted on forged brackets and covered by 
plate reinforcing near their roots. This light decking is skinned 
both above and below. Brackets for flap hinges and operating 
and synchronizing jacks are of ae and forgings. Similarly, the 
aileron shroud is supported on forgings, with hinge and actuating 
brackets of composite construction. The ailerons themselves are 
made up of plate ribs and stringers based on a channel-section 
spar, with lead mass-balances in the nose sections. The port aileron 
also carries the trim tab on a piano hinge, with its electric actuator 
in the aileron itself. 

flap structure is based on a tubular spar to which are 
through-bolted forgings forming either roots for the tapering top- 
hat section ribs, or hinge and operating brackets, or both. Trail- 
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ener a are stabilized by doubler strips and a perforated sheet is 
rivet the ribs. The flap surface itself is a single skin. Some 
slot effect is provided for in the geometry of the hinge brackets. 

To form the main wing-skin, very large panels of 10 s.w.g. alloy 
are flush-riveted to ribs and stringers, three of them covering each 
wing surface out to rib R. They are rolled to contour and butt- 
jointed along the leading edge, the inner surface of the joint being 
formed by a butt strap. Outboard of rib R, 14 gauge is used; and 
the decking over the flaps is skinned with 18 gauge sheet. 

The pylons, both inboard and outboard, are based on a cast sole- 
plate contacting tank or bomb and supported from extruded 
flanges, bolted to the wing skin and internal structure, by extruded 
channel-section stringers. The pylon is covered with a sheet skin. 
Suspension of bomb or tank is by a Vickers bomb-slip which can 
be lowered to pick up the store by a built-in screw-jack operated 
from above the wing. A jettison mechanism and the fuel by-pass 
valve are located within the pylon. Rocket rails of the standard 
Service Mk 12 type are mounted on posts quickly secured at rein- 
forced cutouts in both upper and lower wing skins. Two posts 
hold each rail and three of the four pairs of posts in each 
wing are located between ribs M and R. Bolts retaining the pylons 
are screwed into blind nuts held in brackets specially positioned 
next to the relevant ribs. In the case of the outer pylon, rib Q 
is duplicated ahead of the spar as QI] and Q2 in order to accom- 
modate these brackets. 

The saw-tooth leading-edge extension which is now becoming 
increasingly familiar on several marks of Hunter is a simple <- 
spective modification. It is in fact a single sheet wrapped round 
short plate ribs and riveted directly onto the wing skin between 
ribs R and J. The trailing edge of this skin is slightly tapered, but 
kept thick enough to accommodate rivet heads. 


SYSTEMS 


Powered Controls. The powered control system of the Hunter 
has gone through a number of variations and modifications, each 
providing some distinct improvement in handling, and resulting 
finally in a control system which leaves little to be desired. The 
main changes have brought the horizontal tail contro! from a 
boosted elevator and electrically trimmed tailplane, through fully 
powered elevator, to fully powered elevator combined with a 
follow-up tailplane. As reported by C. M. Lambert in his flight 
evaluation of the Hunter two-seater (Flight, May 17, 1957), it now 
remains fully effective and light even in the most difficult condi- 
tions at transonic speeds. 

The rudder is purely “manual,” with an electric trim-tab to 
counteract any unusual asymmetric conditions. This tab may 
also be connected to an autostabilizer made by Newmark. The 
surface is hardly used at high speeds. Full power and plain spring 
feel are applied to the ailerons, with manual reversion and auto- 
matic doubling of mechanical advantage as a stand-by. For this 
eventuality, also, an electric trim tab is provided on the port 
aileron to relieve out-of-trim forces. With power engaged, lateral 
trim can be adjusted by offsetting the centre position of the spring- 
feel unit which is located on the control column itself. Aileron 
feel is substantially linear, with a maximum force of 8 Ib at full 
deflection; and the springs are preloaded to provide positive 
centring and a slight break-out force. The trim tabs are powered 
by Rotax actuators. 

The hydraulic contro!l-surface jacks are Fairey Hydroboosters 
(one each for ailerons and elevator); and each is anchored to the 
airframe by a pawl engaging in a slot in the piston rod. 
pilot’s input rods actuate the valve and the body of the jack moves 
the surface. The pawl is held in engagement by the main hydraulic 
supply pressure; and when this drops below 400 Ib/sq in it auto- 
matically disengages under spring force. The pilot then moves 
the surface by the direct mechanical! link through rods, jack valve 
and body. 

When. power is selected for ailerons or elevator it is possible for 
the pawls to fail to engage the slots and simply to clamp the piston 
rod. Warning doll’s-eyes in the cockpit are arranged to show 
proper engagement by changing from white to black only when 
the pawls have gone fully home. If the latter simply clamp, the 
pilot has the positive indication of a white doll’s-eye and in this 
case the controls will revert to manual when the selector switch 
is released. The misalignment can be remedied by applying a 
hefty push to the stick to slide the piston past the pawl until the 
slot is engaged. When such a situation arises during re-engage- 
ment in flight, the necessary stick-rocking can be accomplished 
without producing untoward aircraft responses. , 

The doubling of mechanical advantage when the ailerons are 
manually actuated is achieved by varying the length of a tele- 
scopic lever in the control-rod circuit. Spring pressure keeps the 
lever short, thereby _— greater mechanical effectiveness for 
manual flying, whi ydraulic system pressure is applied to 
lengthen it when power is in use. When loss of hydraulic power 
automatically allows the lever to shorten again, only half aileron- 
travel is available to the pilot; but this does not additionally hamper 
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Mk VII Hawker Hunter tn flight. 3M Sealers perfectly withstand vibration, structural flering, thermal expansion and contraction and rapid changes in extremes of heat and cold, 


f increasing usefulness in the building of modern aircraft 
0 is a relatively new group of products—Adhesives, 
Coatings and Sealers. Each has many distinctive advantages 
which fit it for a wide variety of applications, and of all 

3M products furnished to the industry Sealers are the most 
specialised since they perform so many different jobs, each 
engineered to its specific function. All have one thing in 
common, they give outstanding performance under the 

most exacting conditions because they are carefully 
manufactured to the job at hand. 

To give two examples: a 3M Sealer—EC 801 Polysulphide 
rubber with a noncrazing accelerator can serve as a bedding 
compound and pressure seal between perspex canopy and 
aluminium. 

3M Sealer—EC 802 applied in sealing aircraft pressure 
cabins, around rivets, joints or welds provides lasting 
adhesion with negligible shrinkage. 

Cabin sealing by pressure gun applicator Write, call or phone the Adhesive & Coating Division 
who will supply the right adhesive, adhesive coating or 
sealer for your particular production and operational 
specification. 
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Tailplane and elevator control linkages, showing layout of 


tailplane follow-up and trimming systems. 
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him, for aerodynamic loads are in any case too high for him to 
achieve full deflection. 

The horizontal tail-control is rather more complex, because it 
involves a combination of hydraulic fully-powered elevator with 
electrical follow-up and trimming of the tailplane. Follow-up is 
achieved by a pantograph linkage from the elevator making con- 
tact with micro-switches which control the Rotax motor changing 
tailplane incidence. Consequent movement of the tailplane adjusts 
the position of the micro-switch datum to relieve the switches. 
These are also separated, so that the elevator will move one or two 
degrees before the linkage contacts a switch. The result is that 
fine control-adjustments, e.g., during formation flying, are made 
with elevator alone, while tailplane follow-up occurs with the 
larger movements needed during manceuvring at transonic or 
approach speeds. The “neutral” zone also avoids tailplane 
hunting. 

Feel is provided by a standard telescopic spring unit connecting 
the pilot’s control rods and the leading edge of the tailplane. The 
neutral or trimmed position is therefore reached when the ele- 
vator is substantially in line with the tailplane; and stick force 
remains directly related to stick movement regardless of speed. 
Overstressing is avoided by jack stalling. A centring effect is pro- 
vided by a steepening of the rate curve near the neutral position. 

Trimming is effected quite simply by an electric actuator which, 
moving simultaneously with the tailplane actuator, alters the 
datum of the micro-switches controlling tailplane follow-up. The 
pilot’s control for this purpose is a sliding switch on the top of 
the control column. 

As the Hunter control system is a mixture of hydraulic and elec- 
tric components, and has many electro-hydraulic elements, the 
consequences of failure or malfunction of either electric or 
hydraulic supplies or components can be complex. Careful study 
of the very clear Hawker technical publication on the subject makes 
clear the various combinations with which a pilot might have to 
deal. For the purpose of this description some of the remoter 
intricacies may be omitted 

The basic stand-by is, of course, manual reversion, which occurs 
automatically; and hydraulic accumulators in the tail and aileron 
circuits (respectively at 1,575 and 900 Ib/sq in) can provide several 
full control cycles to allow establishment of trimmed conditions 
for manual flying. Control forces are then very heavy, particu- 
larly on the ailerons, but a landing in this condition is perfectly 
feasible and is a standard training exercise. The tailplane follow- 
up will in any case continue to operate, though it may sometimes 
be better to switch it off. For practice in manual flying, power is 
switched off by closing the electrically actuated cocks governing 
oil supply to the servos. 

In the event of electrical failure and a need to revert to manual 
control, a stand-by battery can be used to close these cocks. An 
engine windmilling after a flame-out will supply enough hydraulic 
pressure to provide adequate powered control, but in most such 
cases the pilot is recommended to revert to manual before landing. 
Prior to reversion it is also highly desirable to adjust the tailplane 
to an angle suitable for trimmed flight at a moderate airspeed and 
Mach number in order to avoid sudden and heavy out-of-trim 
stick loads at the moment of disengagement. In the event of tail- 
plane actuator main-motor failure, a second motor integrally 
mounted with the jack, can be brought into operation. Opening 
of the safety cover which protects the switch vided for this 
purpose automatically cuts the main motor out of circuit. 

The horizontal tail control is now such that accurate gun-sight 
tracking is possible at all speeds. At trans- and supersonic Mach 
numbers the tailplane is the most effective element and its rate of 
follow-up to the elevator will allow application of g at a rate of 
about 0.5 g/sec. Stick forces per g are satisfactory, although for 
high I.A.S. they may feel a little light. Stick forces which vary 
primarily with stick movement rather than with speed are a 
noticeable feature of the control system, but in this case the effect 
is not disconcerting. 

Hydraulics. In the Hunter, hydraulic power is used to operate 
undercarriage, wheel brakes, flaps, airbrake and the aileron and 
elevator Hydroboosters. The main supply is drawn from a 
reservoir, located in the centre fuselage, through a Micronic filter 
and into either the main engine-driven pump or a hand-pump 
located in the engine bay. The latter pump can operate any of the 
services except the airbrake but is not available to the pilot in 
flight. 

The engine-driven pump is a Dowty Vardel two-stage unit pro- 
ducing a working pressure of 3,000 Ib/sq in, measured by a gauge 
in the cockpit. If pressure falls below 600 Ib/sq in a warning light 
glows and an audio tone is fed in to the pilot’s earphones. A 
push-switch is provided to reduce this note if required. 


DATUM ACTUATOR 
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Emergency actuation of undercarriage and flaps is by com- 
air at 2,000 lb/sq in from two spherical bottles mounted 
immediately behind the ejection seat. Related pressure-gauges 
are located on the port cockpit console. Emergency air enters 
the primary hydraulic system, but does not affect the powered- 
control circuits if the normal selectors are in the correct posi- 
tion for the movement required. Oil displaced by the air is 
dumped overboard. 

Emergency wheel-brake operation is by oil at 750 Ib/sq in 
stored in two Dunlop accumulators mounted in the nosewheel 
bay. Most of the valves in the system are electrically operated. 
The majority of the hydraulic components are supplied by Dowty. 

A single jack moves each mainwheel leg and the three cover 
doors which are mechanically linked to it. Mechanical sequencing 
valves then control the operation of the jack which closes the 
inboard door and engages a mechanical up-lock for the whole 
unit. An equivalent arrangement obtains for the nosewheel. A 
large spigot in each mainwheel well locates the leg in the retracted 
position by engaging a hole in the wheel axle. 

Undercarriage-mounted micro-switches cut out the retraction 
circuit when the weight of the aircraft is on the wheels, but this 
precaution can be overridden by the pilot and retraction effected 
in emergencies where a ground run must be converted into a slide. 

An electric switch with “up,” “down” and six intermediate 
positions controls hydraulic flap extension. Synchronization of 
the two split flaps is achieved by interconnected idling jacks work- 
ing at 500 lb/sq in, one at each flap. Pressure balance is auto- 
matically reset after each retraction. The flaps are intended for 
use as airbrakes, but stressed for normal descents only, while the 
airbrake proper can be used without limitation and is controlled 
by a sliding switch recessed in the head of the engine-control lever. 
In order to prevent the airbrake scraping on landing, a micro- 
switch on the undercarriage breaks the circuit on extension and 
causes the brake to retract automatically. A doll’s-eye in the 
cockpit turns white when the airbrake is extended. 

The Dunlop wheel-brakes are operated by a hand-grip on the 
control column, connected with a relay valve on the rudder pedals 
to allow differential ap Te for steering. A triple-reading 
gauge shows main supply and individual break pressures. Skid- 
ding of the wheels is ssovenned by Dunlop Maxaret units at each 
disc brake. Gauges on the port console indicate the pressure of 
the two emergency-braking accumulators. 

Electrical Installations. Electrics intrude into virtually every 
system of the Hunter, for almost all remote control and indication 
is by electrical means. Though the ramifications of this system are 
therefore very considerable, the methods and _ techniques 
employed do not differ from the normal. 

The main system is of the 28v, single-pole, earth-return, 
voltage-regulated type, the supply coming from two wide-speed- 
range generators mounted on the accessory gearbox in the engine 
bay. They are connected in parallel and stabilized by two 2A4v, 
25 A-hr Varley-type batteries which are parallel-connected to give 
50 A-hr. Voltage regulators for the generators are mounted in 
the radio bay, where the batteries are also located. For ease of 
testing and servicing, the earth leads have been concentrated at 
a number of points conveniently located throughout the airframe. 

Flight instruments, engine-temperature control, radio and 
radar-ranging all require A.C. at 115v, 400 c/s, three phase; and 
this is supplied by two inverters mounted on the cabin floor aft 
of the ejection seat. No. 1 inverter is the main source for flight 
instruments and engine temperature control, while No. 2 acts as 
a stand-by and as the primary supplier for radar-ranging. If No. 1 
fails, No. 2 automatically takes over and sheds the radar-ranging 
load. As with most such arrangements, a test switch is provided 
so that the change-over may be checked by the pilot. A separate 
low-voltage inverter serves the gun-firing system; and a 1,600 c/s 
single-phase auxiliary inverter is also provided for the radar 
ranging. 

Fuel. Internal fuel tankage in the Hunter F.6 is distributed in 
each wing, in the forward fuselage and round the exhaust section 
of the engine, immediately aft of the fuselage break. The inboard 
universal — under each wing can accommodate either Bristol 
100-gal plastic drop-tanks or Hawker 230-gal metal drop-tanks, 
while each outer pylon can take either a bomb or a further 100-gal 
tank. A very respectable fuel load can be accommodated when 
long ferry flights are required. 

The whole system is divided into port and starboard sections, 
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entirely separate from each other, their delivery to the engine 
being balanced by a Rotol vane-type fuel-flow proportioner. The 
front fuselage tanks are the master receivers, collecting fuel from 
all the other tanks; and they contain recuperators for inverted 
flight and S.P.E. electric booster pumps. Vapour-release valves 
ensure that air pressure from fuel boiling or rapid climbs will not 
block transfer from other tanks. 

Fuel is passed from tank to tank by engine-bled air which is 
regulated to a constant pressure by a Hymatic reducing valve. 
The rear tanks first transfer their contents and, after low-level 
float switches have signalled them to be empty, the outer dro 
tanks take over. The rear tank supply pipe is then automatically 
closed and these tanks isolated. Transfer continues through outer 
to inner pylons, through the groups of wing tanks and into the 
master receivers. As soon as a drop-tank is jettisoned, its air and 
fuel pipes are automatically united so that the continuity of the 
transfer sequence is preserved. 

Magnetic indicators in the cockpit show the position of each 
fuel cock and, although the whole system is normally entirely 
automatic in operation, overriding switches are provided. In 
addition, a warning light will show failure of fuel-transfer pres- 
sure; and all but the master tank gauges will thereafter immedi- 
ately read empty. The pilot then has a quantity indication only 
for the fuel which still remains usable to him, namely that in the 
master tanks. Failure of one pump, indicated by warning light in 
the cockpit, causes the other to be switched to high-speed working, 
thus maintaining supply of fuel to the engine. Indication of both 
pumps being inoperative—and therefore of low pressure in the 
delivery line—is also given by warning light. The light will go 
out when throttle setting is sufficiently reduced to allow the engine 
to run on the remaining pressure. 

The throttle lever in the cockpit operates the high-pressure 
cock during the first part of its movement forward from the rear 
stop, a 5-deg segment being reserved for the idling setting. A 
micro-switch is included to light the undercarriage warning light 
if the throttle is closed to idling with the wheels up. The low- 
pressure cock is operated by a separate lever further aft on the 
port console. 

Smiths-Waymouth capacitance gauges are fitted in each internal 
tank, the total contents per side being registered on separate gauges 
in the cockpit. The whole fuel system is portrayed on the star- 
board console in diagramatic form, gauges giving tank contents, 
white lines representing fuel pipes and magnetic indicators show- 
ing positions of cocks. Control switches are beside the magnetic 
indicators; and warning lights are suitably placed. Contents of 
drop-tanks (which drain after the rear tanks and before the wing 
tanks) are not indicated. 

Icing, which may occur in the main engine-fuel filter because of 
small amounts of water suspended in the fuel, is detected by a 
Teddington Controls differential-pressure switch which senses any 
excessive pressure-drop across the filter. When this occurs, a 
Plessey priming pump is automatically started by a relay to pump 
alcohol from a stainless steel one-gallon tank through a 1/16in- 
diameter nozzle into the main fuel delivery pipe. 

Normal refuelling is under pressure through an Avery-Hardoll 
1.Sin nozzle located in the port wheel bay. Switches and controls 
are set beforehand to ensure correct filling and to prevent back- 
flow and over-pressure. Fuel is fed simultaneously to fuselage and 
wing tanks; and it passes through the latter to the drop-tanks, if 
such are fitted. Pressure-relief valves are incorporated in most 
tanks to help control the fuelling operation. The tanks can also be 
emptied on the ground through the refuelling connection by setting 
a Saunders valve reached through the engine-access panel. An 
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external air supply of at least 10 lb/sq in is connected to the tank- 
pressurization system and fuel is thus transferred normally to the 
master tanks. Suction from a bowser or the master tank booster 
pumps can bring the fuel overboard to.empty the tanks completely. 

The fuselage tanks, made by both Marston Excelsior and Fire- 
proof Tanks, are flexible rubber bags with madapolam vulcanized 
on the outside and covered with three layers of glasscloth finished 
with fireproof lacquer. Those in the wings are again flexible rubber 
bags, but have nylon net vulcanized on the outside and covered 
with fireproof lacquer. Wing and master tanks are introduced into 
their bays by long cords attached at their suspension points. The 
cords are pulled through holes in the walls of the bays and are then 
knotted and cut off short to hold the bags in. The recesses in 
which the knots lie are plugged with screw-caps. For the master 
tanks these caps are in the top of the fuselage; for the wing tanks 
they are behind the front spar and are accessible from the main- 
wheel bay. 

Air Conditioning. Pressurization and air-conditioning of the 
Hunter cockpit follows what is now established practice. A bleed is 
taken from the final compressor stage of the Avon and passed 
through a series of cooling stages and controlling valves into the 
pressure cabin, the required pressure-differential being achieved 
by throttling two outlet valves from the cabin. The system is con- 
trolled electrically and, after being switched on, automatically 
builds up pressurization from 10,000ft upwards. Under certain 
flight conditions, and when pressure is switched off, a ram-air in- 
take in the gun-camera sight tube admits fresh air directly into the 
cabin, through-flow being established by the simultaneous auto- 
matic opening of a dumping valve. If cabin altitude exceeds 
38,000ft, or when manually selected by the pilot, an increased 
engine bleed supply is led directly into the cabin, providing a high 
flow of virtually uncooled air. This feature is particularly necessary 
to prevent canopy misting when descending rapidly from very cold 
upper regions 

A conventional rubber seal closes the gap between sliding canopy 
and coaming, a differential of 8 lb/sq in between cabin and seal 
pressures being automatically maintained by air drawn from a 
point well upstream in the conditioning system. Inflation and 
deflation are controlled by sequence switches and solenoids con- 
nected with canopy actuation. A delay is included in the opening 
sequence to allow partial deflation before the canopy begins to 
move; and initiation of the jettisoning sequence also causes 
deflation. 

Air initially passes from the compressor bleed through a pre- 
cooling stage consisting of a Marston Excelsior heat exchanger 
cooled by ram air drawn from the starboard engine intake trunk 
and dumped through an exit near the dorsal spine. This pre-cooler 
is automatically by-passed when either fully hot or flood flow is 
selected. Further cooling elements consist of a refrigerator made 
up of a Godfrey boot-strap compressor-turbine unit and heat 
exchanger, the latter taking cooling air from the port intake trunk. 

Having switched the system on, the pilot is able to select 
on a dial automatic control of a temperature between 5 deg C and 
30 deg C. He may also select an increase in heat or cold without 
automatic control and, finally, flood flow. The control unit is 
a Teddington magnetic amplifier and sensing elements based on a 
Wheatstone bridge, monitoring an electrically actuated regulating 
valve. This in turn governs the proportions of hot air from the 
pre-cooler and cool air from the refrigerator which are fed into 
the mixing chamber and through a water extractor, into the cabin 
via a non-return valve. In the fully hot setting, pre-cooler and 
refrigerator are cut out, but in the flood setting the flow-control 
valve and normal ducting as well are largely short-circuited, 
though the water extractor remains in circuit. - 

Conditioning air is distributed in the cabin by a series of spray 
pipes along the lower edges of both canopy and windscreen; and 


Prototypes 


WB 188 1st prototype P.1067. Flew July 20, 
1951. Later modified to Mk 3 standard with 
reheat and set world speed record. Then fitted 
with lateral airbrakes. 

WB195S 2nd prototype. A Mk 1 with gun 
pack. Flew May, 1952 

WB 202 3rd prototype, with Sapphire. Be- 
came Mk 2. Flew November 30, 1952. 

XF 833 P.1099 prototype, Mk 6. Flew 1954. 
Later used for drag ‘chute trials. First 20 Mk 1s 
used for development of equipment and 
installations. 


Production Prototypes 


WWN 888 ‘1st production Mk 2, built by Arm- 
strong Whitworth, October 1953 

WT 7 Ist production Mk 4, with Avon 
engine 

WY 385 1st production Mk 4 with later Avon. 
WWN 954 1st production Mk 5, built by A.W.A. 
WW 592 Ist production Mk 6, with Avon 200 
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series. First flew in March 1955. 

XJ 615 1st two-seater P.1101, based on Mk 4. 
July 1955. 

XJ 627 2nd two-seater P.1101, based on Mk 6. 
XL 563 1st production Mk 7, based on Mk 4. 
XF 373 1st production Mk 6, built by A.W.A. 


Research Developments 


WT 780 Mk 4 with ram-air turbine in rear 
fuselage for elevator emergency supply. 

WT 562 Mk 1 with one-third-span flaps. 

WT 566 Mk 1 with first production airbrake. 
WT 568 Mk 1 with saw-tooth wing (by Bos- 
combe Down). 

WT 571 Mk 1 with area rule bulges (by 
R.A.E.) 

WT 656 Mk 1 with blown flaps (by R.A.E.). 
WN 95S Mk 5S with Armstrong Siddeley 
Sapphire 200 series. Mk 6 standby 

WW 891 Mk 2 Arctic trials at C.E.P.E., Canada. 
XF 310 Mk 4 with Fireflash, used by Fairey 
Aviation. 

WT 780 Mk 4 with five-camera F.R. nose. 


XF 970 Mk 4, tropical trials at Idris. 

WW 594 P.1109A. Mk 6 with long nose. 
Aerodynamic tests and to R.R.E. for radio tests. 
Two auns not fitted. 

WW 598 P.1109A as above for aerodynamic 
tests, less two guns 

XF 378 A.W.A. Mk 6 seen with long nose and 
carrying Firestreaks 

XG 131 Fitted with tip-tanks in 1956, but 
reverted to normal and supplied to a squadron 
as a Mk 6. 

XF 379 Mk 6 by A.W.A. wich lateral airbrakes. 


Foreign Marks 


Swedish Mk 4. 

Danish Mk 4. 

Peruvian. Ex-R.A.F. Mk 4. 

Danish Mk 7, based on Mk 4. 

Indian Mk 6. 

Swiss Mk 6 

Indian Mk 7 based on Mk 6. 
Iraqi Hunters are Mk 6s taken from R.A-F. 
squadron service. 
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Successful heat exchange 
and heat insulation 


We design, 
manufacture and 
supply heat 
exchangers for 
many purposes in 
both aluminium 
alloy and stainless 
steel. This particular 
example is for the 
Vickers Viscount’s 


— 
— anti-icing system. 
—— — 
3 Similar units are 
3 — supplied for the 
3 = and the Bristol 
= Britannia. 
= 
This thermal blanket 


\ 


is in refractory 
fibre cased in .004 inch 
(.1016 mm) 
stainless steel. It was ‘aeeteres: 
made-to-measure 
and is extremely 
light, the dimpled 
construction being 
responsible for its 
great strength. 
Specified for Rolls- 
Royce and Armstrong 
Siddeley jet and 
turbo-prop engines. 
Approved by 
the A.R.B. 


AI 


High pressure 
fuel-cooled oil- 
cooler for high 
performance gas 
turbine engines. This 
unit is used in the 
Armstrong Siddeley 
Sapphire S.A.7. 


Vulean Works, Edgware Rd., London, N.W.2 GLAdstone 2201 


Success in our business doesn’t merely mean the ability to manufacture, 
though we are extremely well equipped, even to the extent of having We have now introduced 
our own aluminium flux bath brazing plant. 
Success, to us, means the ability to solve problems; to produce something that will Sealed Blankets for 
do a new job, or perhaps an old job in never-before-experienced circumstances. And then, Civil Aircraft 
of course, to make it a practical and economical proposition. 
We have enormous experience and wide resources. If we can help you in any 
way with heat control equipment, please contact us. We are always at your service. 
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HUNTER F.6 


some air is di from the cabin near the feet. External 
connections are fitted for testing the pressure cabin, hood seal- 
inflation and the cabin-pressure controller. Air dumped from the 
Normalair main cabin-pressure control valve on the forward bulk- 
head is collected in a shroud and used to cool the radar containers. 

Oxygen. The oxygen system consists of a standard Normalair 
demand regulator which passes to the pilot’s mask the correct 
mixture of air and oxygen for all heights according to his breath- 
ing rate and strength. Gaseous oxygen is stored at 1,800 Ib/sq in 
in two 750-litre cylinders mounted on the starboard side between 
frames 4 and 6 and retained by wing-nut-tensioned straps and a 
cable. In addition to the functioning indications of the regulator, 
the pilot has a total pressure gauge, both these units being mounted 
on the starboard console. An emergency supply of 55 litres, con- 
tained in a bottle stowed in the dinghy pack, can be selected by 
pulling a toggle; and it is automatically initiated when the seat 
leaves the aircraft. The main cylinders may be recharged in situ 
from a connection in the nosewheel bay. 

Ejection Seat. The Hunter is fitted with either the Martin- 
Baker Mk 2H or 3H ejection seat, both being fully automatic and 
suitable for use at any height above 50ft. Both seats have the Irvin 
back-type parachute and duplex drogue-deceleration system, the 
main difference between the two lying in the fact that the Mk 3H 
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has leg-restraining harness instead of thigh guards. In both cases 
the pulling of the firing blind first initiates the jettisoning of the 
canopy and then ejects the seat after a one-second delay. The 
canopy may nevertheless be jettisoned manually without causing 
ejection. 

Anti-g System. Provision is made in the Hunter for an anti- 
suit and pilots are ordered to wear this clothing for all nor 
operational flying. Air pressure for the suit is stored in two Dunlop 
spherical air bottles of 110 cu in capacity, each at a pressure of 
between 1,800 and 2,000 Ib/sq in, mounted behind the ejection 
seat immediately above the emergency-air bottles for flap and 
undercarriage operation. A common ground-connection serves for 
the charging of all four. 

Air is automatically fed into the g-suit in proportion to the 
amount of g being exerted after the pilot has turned the system 
on with the Hymatic selector valve. It passes through a Dunlop 
air filter and a Palmer pressure-reducing valve before reaching the 
Hymatic anti-g valve. On this there is a test button with which 
the functioning of the system may be verified or the suit inflated 
intermittently in order to relieve pilot fatigue. A pressure gauge 
above the controls, which are on the starboard console, indicates 
the remaining pressure in the bottles. The flexible lead from the 
system is clipped to the ejection seat and a further lead is 
connected to the suit itself. Quick-releases effect immediate 
disconnection on baling out. 


ALLISON T61 


IRMERLY known only by its company designation of Model 

550, the T61 is the military designation of the new 5,500 e.h.p. 

two-spool turboprop by the Allison Division of General Motors. 

The new designation confirms that the engine has military back- 

ing. It is already running, and is scheduled for late-model 

Electras and for such projects as the Lockheed W2V/1649 
successor. 


LIQUID-COOLED BRAKES 


ER the sponsorship of the U.S.A.F. and Air Research and 
Development Command, B. F. Goodrich Aviation Products 
have developed a liquid-cooled brake for aircraft. The cooling 
liquid collects heat from a disc-brake unit and transfers it to a 
heat exchanger, lowering the heat of the brake by as much as 
1,500 deg. The weight of the prototype unit is about the same 
as that of a standard brake, but this could be reduced if some 
components were simplified. 


SURVEY IN SIERRA LEONE— 


ORK is now in progress on an airborne geological survey of 

4,000 square miles of southern Sierra Leone designed to assess 
the mineral resources of that region. The task is being carried 
out by Canadian Aero Service, Ltd., using aircraft supplied by 
Derby Aviation, Ltd., and fitted with a magnetometer and a scintil- 
lation counter. Work on the ground in the heavily forested area 
involved would be difficult and slow. The flying was to take 
some five or six weeks and cost about £28,000, the money being 
supplied by the United Kingdom Government under a Colonial 
Development and Welfare grant. 


—AND IN BOLIVIA 


IX aerial-survey contracts covering approximately 60,000 square 

miles of Bolivian territory have been signed between a number 

of international oil companies and the Canadian Hunting group. 

The work includes aerial photography, photogrammetric mapping, 

the preparation of mosaics, astro control, airborne magnetometer 
surveys and their interpretation. 

The aircraft used will comprise one B-17 and two Hudsons of 
Kenting Aviation, and the survey personnel will come from The 
Photographic Survey Corporation, Ltd., and Aeromagnetic Sur- 
veys, Ltd. In charge of the operation is Mr. Robert Brocklebank, 
whose headquarters will be at Cochabamba, central Bolivia. 


NEW ASBESTOS LAMINATE 


URBOJET compressor blades, and rocket parts subjected to 

direct blast, are among the applications suggested for the new 
“Dilecto” laminates and “Celoron” moulded parts produced by 
the Continental-Diamond Fibre Corp, of Newark 107, Delaware, 
U.S.A. It is stated that the material will withstand temperatures 
of up to 3,500 deg F for short periods. 

Raw materials for laminated parts are felted asbestos made 
from extra-long-staple non-ferrous fibre, impregnated with 
phenolic resin or varnish. Mouldings require a different form of 
asbestos, suitable for the moulding process. High mechanical 
strength is claimed for the new product, which can be fabricated 
by normal production methods, including punching, turning, 


threading, tapping and milling. It is also stated that mechanical 
strength is only slightly affected by subjection for limited periods 
to very high temperatures, and continuous operation at 500 deg F 
is quite practicable. 

Other properties claimed include a high modulus of elasticity, 
high impact strength, low porosity, effective chemical and water 
resistance and good dimensional stability. Parts under test were 
subjected to temperatures of up to 350 deg F in wet and 
steam with little change in dimensions or mechanical strength, 
and immersed in boiling water for two hours with negligible 
absorption, 


“FLIGHT” PHOTOGRAPHS 


MAY of the photographs reproduced in Flight, i.e., those 
taken by our own ographic staff (as indicated on pub- 
lication) are subsequently available in the form of high-quality 
prints. Prices are as follows (dimensions given in inches): 
54 x 34, 1s 4d (glossy or semi-matt, unmounted), or 2s (toned 
sepia, unmounted); 6x4, 2s 6d or 4s; 8x6, 3s 6d or 5s 6d; 
10x 8, 5s or 7s 10d; 12x10, 6s or 9s 8d; 15X12, 9s 6d or 
13s. Larger prints can be supplied in special sizes to order (semi- 
matt finish only) from 20 x 16 at 13s Od up to 40 x 60 at 6 gns. 

Also available are a postcard series, totalling over 200, re 
ing both historic and modern aircraft of the R.F.C., R.N.A.S., 
R.A.F. and Fleet Air Arm. Complete lists of the series are obtain- 
able on application. Prices are 7d each card, or 64d each for 
quantities of a dozen or more. One view only—in most cases a 
good three-quarter front or side—is available for each aircraft type. 
Also available as postcards, at the same prices, are reproductions 
of general-arrangement drawings of some 20 British aircraft that 
have appeared in our “Aircraft Intelligence” pages. 


MASTER PILOT: Appropriately uniformed and decorated for the occa- 

sion, Capt. A. N. Solyanik, Master of the Russian Whaling Fleet (left), 

acquaints Mr. Walter Nash, Prime Minister of New Zealand, with a 

Soviet whale-spotting helicopter. The occasion was a visit by the whale 
factory ship “Slava” to Wellington. 
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Straight and Level. 


HE Conservative Member for @ Here is the fourth in my Someone 


Yeovil, Mr. J. W. W. Peyton, 
asked the Minister of Supply in 
the House of Commons last week: “Does 
not my right hon. friend agree that this 
practice [American aircraft manufac- 
turers buying back old aircraft from 
customers who order new ones] is an 
example of thoroughly short-sighted, 
cut-throat competition of the worst kind?” 
I was so staggered when I 
read this in Hansard that I 
just blinked and blinked and 
blinked. Since when was the 


trading-in of old goods for new a 
unfair competition? When Mr. m 
Peyton buys a new car does » 
he shun part-exchange as the * 


“commerce of Bedlam,” ashe @ 
went on to call it? Does he 
accuse B.O.A.C., who have just 
had a good offer from Boeing 
for most of their old Strats. (a 
deal which I imagine is not | 
entirely unrelated to the Cor- 2 
poration’s purchase of 707s), of 
being a party to “cut-throat | 
competition of the worst kind”? é 
As for the suggestion that 
H.M. Government should 
“make representations to the 
U.S. Government”—can you || 
imagine anything more 
pathetic? “I say, do you mind, 
you’re hurting.” You do not meet a 
challenge like this by pleading with 
your opponent not to punch too hard. 
The Minister, to my dismay, appears 
to agree with Mr. Peyton. At least, I can 
put no other interpretation on his reply, 
which was: “It would be the hope of the 
Government that all other governments 
would ensure fulfilment of all inter- 
national obligations of fair trading.” 
It would be the hope of British air- 
craft salesmen that these sentiments, 
which suggest that the world owes our 
aircraft a living, are not taken to reflect 
their own. 


@ What isa cartel? Some people would 
say “I.A.T.A.” And in saying it they 
would incur the displeasure of Sir 
William Hildred, 1.A.T.A.’s director- 
general, and the mildest of men. 

Why does the word cartel make him 
so cross? Because a cartel, the econo- 
mists would say, is by definition a group 
of suppliers who restrict price and out- 
put. LA.T.A., for all its price-fixing, 
does not restrict output. The airlines 
can put as many ton-miles into the sky 
as they think they can sell. 

All right then, I concede that L.A.T.A. 
is not a cartel. But | can tell you some- 
thing that is—airline pooling agree- 
ments. By these agreements price and 
capacity are restricted, revenues are 
shared out, competition is eliminated, 
and a good old monopoly is created. The 
airlines do this, they say, to give the 
public better service. I think they do it 
to make things easier for themselves. 


Had To Do It series: Herr Hubertus 
Weiss, of Ulm-Soeflingen, Germany, is 
seen with the model of the Graf Zeppelin 
which he has constructed from two mil- 
lion matches. It took him 11,000 hours. 

I salute him, as I saluted (1) the 
Frenchman who spent 30 years applying 
the principles of beetle-flight to aero- 
nautics; (2) the American who plans to 


fly non-stop round the world in a home- 
made motorized glider; and (3) the 
civilian (another American) who built 
himself a Shooting Star out of spare 
s. 

I do not mean you to laugh at these 
men; but if you do, remember that they 
are the kind who thrive on mockery, 
which they regard as a sign of the 
mediocrity they shun. 

@ Lots of people are working in the 
field of superconductors. These are 
usually metal alloys which, when de- 
pressed to something colder that 20 deg 
K (i.e., below minus 253 deg C), lose 
their electrical resistance entirely. 
Superconductors may become valuable 
where electrical signals of exceedingly 
small strength have to be employed, and 
such signals can be met in the airborne 
systems of long-range ballistic missiles. 
It is a happy chance that the liquid- 
oxygen tank of an ICBM is an excellent 
starting-off point for lagging a super- 
conductor, since this reduces the 
ambient temperature to — 183 deg C to 
start with. 

However, this very low temperature 
causes numerous problems in the 
design and operation of ballistic mis- 
siles, and one of the most insoluble—in 
both senses of the word—is the problem 
of preventing the performance of the 
weapon from being impaired by the 
layer of frost which forms after the 
liquid-oxygen tanks have been filled. 
An Atlas-firing in heavy rain does not, 
at present, seem feasible. 


@ I am taken to task by a reader— 
Mr. H. Ginsberg of Wembley—for un- 
British activities. He writes to say that 
Straight and Level for April 25 “had a 
whole 18 lines in which no reference was 
made to American aviation.” 

He asks whether things of interest 
never happen in the rest of the world— 
“even in this country.” 

Yes, they do. If Mr. Ginsberg cares 
to measure the American con- 
tent of these pages to-date he 
will find that it amounts to just 
about 40 per cent. (I have just 
made a quick count to reassure 
myself.) As for the April 25 
edition, if he counts the num- 
ber of lines again he will find 
that 96, not 18, contained no 
reference to our dreaded rivals. 
They came out with 90 lines. 

But I acknowledge the spirit 
of his accusation, which cannot 
fully be answered with editorial 
statistics. It so happens that 40 
per cent of the things which 
interest me (I’m talking about 
aviation) are American. I do 
not know what this proves: 
all I know is that it is 
against the Americans that 
we measure 90 per cent of our 
successes and failures. 


@ Keep your airliners clean, and keep 
them dry. This is the moral of one 
European airline’s estimate that its air- 
liners pick up weight due to dirt and 
moisture at a steady annual rate of one 
quarter per cent of basic weight. After 
five years at this rate, a Viscount (say) 
could lose payload equivalent to three 
passengers, a thought which becomes all 
the more salutary when you realize that, 
in addition, modifications add weight 
which can account for a ten per cent 
decrease in payload over ten years. 
Design departments to make a note, 
please. 


@ It’s a well-known fact that you can 
prove that a bumble bee cannot fly 
(largely owing to its excessive wing load- 
ing); but, so the story goes, the bee isn’t 
aware of this so he goes on flying. John 
Yoxall (formerly Flight’s chief photo- 
grapher, and now manager of the Iliffe 
photographic department), who has 
been breeding these fascinating crea- 
tures for years, is at present engaged in 
developing high-aspect-ratio bees. He 
thinks, like M. Hurel, that they will 
carry more honey. 


@ I hear that the Blackburn Beverley 
has been investigated for the “Dun- 
kirk” réle. Out came the seats, in trooped 
428 soldiers, The Royal Air Force 
would uplift 300, conditions being des- 
cribed as “no worse than the average 
cocktail party.” 
Bacon 
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All versions of the HAWKER 
HUNTER including the 
Two-seater Trainer are 


Dowty equipped 


DOWTY EQUIPMENT LIMITED CHELTENHAM 
Member of the DOWTY Group 
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Firestone 


build aircraft tyres 


for safety and 
long life 


Firestone rvres 
are supplied to 
H.M. Government 
for military aircraft 


of various types, 
EXPERIENCE COUNTS 


including the 
44 Factories throughout the World. 
Hawker Hunter. Firestone total sales exceed 


£1.000,000 per day. 


FIRESTONE TYRE & RUBBER COMPANY LTD., GREAT WEST ROAD, BRENTFORD, MIDDLESEX - A.LD., A.R.B. & C.A.A. APPROVED 
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International quartet of light sports aircraft: (clockwise, from top left) Rollason Bishop conversion of the Tiger Moth, seen at Kidlington; 


closed-cockpit version of the Druine Turbulent made by the German Stark company and 


shown last week at Hanover; Stits-Trefethan 


Playboy built by Joanne Trefethan of Lomita, California; and Thorp Skyscooter, designed and built by John W. Thorp of Burbank, California. 


CLUB AND GLIDING 


is over, it is still the people who fly who do the most good 

for the flying club movement. Active pilots all, members 
of the Tiger Club did some gentle crusading at Sywell last Sunday 
in the competition for the de Havilland Trophy—a silver Tiger 
Moth given by the de Havilland organization for the best 
aerobatic performance by a pilot of less than 250 light-aircraft 
hours. Six pilots competed for this, and three “experts” (with 
more—in some cases much more—than 250 hours) vied for a 
bottle of champagne. 

It was a dark-glasses, tea-on-the-lawn day at Northampton, with 
a warm sun, a gentle breeze and acres of fresh, green turf to soothe 
away the cares of the daily round and to add enjoyment to the 
gentle post-prandial cavorting of the Tigers. And a formation 
display, a demonstration by two Turbulents and a two-men-and-a- 
girl formation drop by the British Parachute Club added variety to 
the scene. Three of the novices and all the experts elected to fly 
“The Bishop,” Mr. C. Nepean Bishop’s beautifully modified 
single-seat Tiger G-APDZ. In the under-250 class the inverted 
fuel system was not used by every competitor. When it was, the 
Bishop gladdened many a heart with its sparkling performance, 
and maestro Bishop and Bob Crowhurst (who won the champagne) 
showed that this Tiger will be something to reckon with at 
Coventry this year, although bunts and flick manceuvres seem to 
be outside its present range. Commentator David Ogilvy was 
quite impressed. 

Of the novices, Hancock was outstanding; others had something 
to learn about keeping straight in manceuvres and positioning. 
Results were as follows: G. Hancock, 87 pts; S. W. Brant, 65; 
C. M. Labouchere, 60; J. Wardley, 58; Miss M. McKellar, 46; 
D. Boddington, 42; J. Piercy, 38. 


RHOOSE Airport, Cardiff, will be the site of next month’s 
national rally of the Popular Flying Association, organized in 
conjunction with the Glamorgan Flying Club. The rally begins 
with lunch and a vin d’honneur at the airfield on Saturday, 
June 14, followed that afternoon by an informal air display. A 
dinner dance will be held at the Angel Hotel, Cardiff, the same 
evening, and further informal flying will take place at the airport 
on the following day. Closing date for entries is May 31. 


HE Czechoslovak Zlin Z.226 Trener, well-known in this 

country for its aerobatic abilities as demonstrated at Baginton, 
is now being delivered to the Soviet Union for use by the aero 
clubs there. Up to the end of last year machines of this type had 
been sold to ten foreign countries. In Russia, Treners will be 
used “for the training of picked pupils in high aerobatics.” 


RRANGEMENTS have been completed between the overn- 
ments of France and Switzerland to enable French and Swiss 
glider pilots legally to fly across the frontier and land at non- 
customs airports—or, indeed, non-airports—in the other country. 
The pilot has to complete a special authorization form before 
take-off, and carry means of identification; after landing he has 
to contact the nearest police station. “No merchandise may be 
transported” the official announcement states, “with the excep- 
tion of personal effects, provisions and materials of navigation.” 
It is hoped to extend the scheme later to other countries. 


Wie: all the committees have been held, and all the talking 


NEWS 


DETAILS of a number of teams entered for the World Gliding 
Championships have been announced by the Polish Aero 
Club. These confirm that the variety of aircraft to be flown at 
Leszno will be wide, and that the new standard class will be a 
particularly interesting event. In the United States team, Stanley 
Smith and Paul Bikle will fly Bréguet 901s, and Lyle Maxey a 
Jaskolka, in the open class; with Francis Compton flying a Mucha 
100 in the standard class. Three Zugvogels are to be entered by 
the Swedish team, one in the open and two in the standard cate- 
gory. Austria is flying four Musger Mg-23s, while Yugoslavia’s 
open-class entry comprises two of the exotic all-metal Meteors. 
The veteran Olympia 2 (two machines) is represented in Den- 
mark’s entry for the standard class, and Hungary has included 
two Siraly 2 sailplanes for the open class. Neither the Polish nor 
the Russian team has yet been announced. 

The Polish Aero Club states that seven countries, in addition 
to Poland, have stated an intention to use radio communication 
during the championships. Formalities relating to foreign radio 
operation in Polish territory, the club’s information bulletin states, 
have been relaxed by the Polish authorities. An incidental item of 
news is that special stamps are to be issued on the occasion of the 
championships by the Polish Post Office. 


LYING in a Sky sailplane from the Derby and Lancs Gliding 

Club’s site at Camphill, Derbyshire on April 27, Bill Elrington 
achieved a Diamond goal flight of 197 miles to Lympne Airport, 
Kent. On the same day and from the same site, Harold Corny 
= a Gull 4 to Mendelsham, near Ipswich, a distance of 140 
miles. 


FORTHCOMING EVENTS 


May 7-17. Mechanical Handling Exhibition, Earls Court, London. 

May 9. Helicopter Association: “Canadian Research in the Field 

of Helicopter Icing,” by J. R. Stallabrass. 

pene Islands Aero Club: International Air Rally, Jersey 
irport. 

. Kronfeld Club: “1958 World Gliding Championships,” by 
Ann Welch. 

. R.Ae.S.: 46th Wilbur Wright Memorial Lecture: ‘Auto- 
matic Flight,” by G. W. H. Gardner. 

. Institute of Navigation: “Principles of Inertial Naviga- 
tion Systems,” by E. W. Anderson. 

. Kronfeld Club: Debate, “‘The Golden Age of Gliding has 
now Passed.” 

. Belgian Aero Club: Brussels Exhibition Rally. 

. Frejus-St. Raphael Aero Club: Provence Wines Rally. 


May 9-11. 
May 
May 
May 
May 


. Aéro Club de l'Ouest: Angers Gliding Competition. 

S.M.A.E.: Notional Mode! Contest, R.A.F. Waterbeach. 
26. Tiger Club: Air Races, Sandown, !.0.W. 

. Canadicn Aeronautical Institute: a.g.m., Toronto. 

. Kronfelu Club: ‘Cambridge University Gliding Club,’ by 
John Pringle. 

. The Royal Society: “The Institute of Aviation Medicine,” 
by G/C. W. K. Stewart. 


. R.Ae.C.: International Invitation Rally, Shoreham. 

. Aéro Club de France: Helicopter Rally. 

. Kronfeld Club: Lecture by vid Ince. 

. Helicopter Association: ‘Turbine Helicopters,” by D. L. 
Hollis Williams. 

. $.B.A.C. Display and Exhibition, Farnborough. 
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“Flight” photographs 


Air Marshal Sir Richard Atcherley, A.O.C-in-C. Flying Training Command, meets competitors 
for the Wright Jubilee Trophy—oworded annually for aerobatics by selected instructors from 
each jet F.T.S. and from Cranwell—at Little Rissington on May 1. He is shaking hands with 
F/L. D. F. Moffatt of the R.A.F. College. In the right-hand picture is the winner, F/L. R. E. 
Holloway of No. 5 F.T.S., Ookington, in the cockpit of his Vampire T.11 with the trophy. 


SERVICE 


Showing the Flag 

OUR R.A.F. Canberras, two from No. 

58 Sqn. at Wyton and two from No. 59 
Sqn. at Geilenkirchen, flew to British 
Honduras last week to be present during the 
visit of Princess Margaret. This move was 
organized within 24 hours, the Colonial 
Office having requested it on April 29 and 
the aircraft reaching their destination the 
following day. The detachment was under 
the command of W/C. G. H. Westlake, 
C.O. of No. 58 Sqn., and was supported by 
a Comet of No. 216 Sqn. 


Senior Postings 

ROM next Monday (May 12) A. Cdre. 

H. J. Maguire, successively Director of 
Tactical and Air Transport and of Fighter 
and Theatre Air Forces since December 
1956, is to be S.A.S.O. at No. 11 Group. 
Recently announced also is the appoint- 
ment of G/C. A. Pyke as Senior Technical 
Staff Officer at H.Q. Coastal Command 
with the acting rank of air commodore, 
after commanding the Central Servicing 
Development Establishment from mid- 
1956. 


Farewell and Welcome 


ITH the A.O.C-in-C. Home Com- 
mand, the Vice-Chancellor, the Lord 
Mayor, the A.O.C. No. 64 Group and 
A.V-M. W. A. B. Bowen-Buscarlet among 
its principal guests, the Manchester U.A.S. 
annual dinner last Friday proved a notable 
send-off for S/L. J. F. Pinnington, who is 
relinquishing command after three years, 
and an impressive welcome for his suc- 
cessor, S/L. S. A. Harris. In particular the 
new C.O. would have noted the cordial 
relationship between the university and 
the R.A.F. As the bursar, Mr. R. A. Rain- 
ford, put it when responding to the toast 
of the guests: “I get a great kick out of 
meeting the U.A.S. One can’t help being 
impressed by the youthful enthusiasm of 
the R.A.F.” And on the other side, as 
expressed by A.V-M. H. V. Satterly: “I 
count it a privilege as a serving officer to 
propose a toast to your great university.” 
Air Marshal Sir Douglas Macfadyen said 
that the primary object of university air 
squadrons was to interest young men in, 
and to form an influential body of opinion 
favourable to, the R.A.F.—which still had 
a future though its front line was being 
reduced. He was delighted that the univer- 
sity squadrons were to continue, though 
there had been “a few snags” about this 
and in future they were going to have to be 


AVIATION 


“a bit more particular” about who they 
took in. 

The C-in-C. presented the Cheshire 
Trophy (for the best all-round cadet of the 
year) to P/O. D. Simmonds and the Camp- 
bell Trophy (for aerobatics) to P/O. J. 
Larcombe; he congratulated the squadron 
on winning the de Havilland Trophy for 
the second time and for doing more fiying 
than any other similar squadron in 64 
Group; and he paid partcular tribute to the 
work of S/L. Pinnington. 

Similar appreciation of the retiring C.O. 
was expressed by the Vice-Chancellor, 
Professor W. Mansfield Cooper. 


Moscow Attache 

EXT month G/C. P. J. Sanders, who 

since mid-1955 has been Air Defence 
Staff Officer at SHAPE H.Q., is to take up 
the appointment of Air Attaché in Moscow 
with the acting rank of air commodore. 
He was Air Attaché in Belgrade from 
September 1948 to March 1951, and among 
his wartime appointments were the com- 
mand of Nos. 92 (with whom he won the 
D.F.C.) and 264 Sqns. 


Birmingham Modesty 

URING the past twelve months the 

achievements of Birmingham Univer- 
sity Air Squadron were “modest.” This 
was the assessment modestly offered by its 
commanding officer, S/L. B. E. Hogan, at 
the annual dinner on April 29. But he 
could report that they were runners-up for 
the Hack Trophy; that the airfield con- 
struction flight had “made great progress”; 
and that despite having been foreclosed 
upon by the landlords—the University and 
Castle Bromwich—the squadron had suc- 
cessfully settled down to flying at Shaw- 


ury. 
S/L. Hogan was replying to a toast to 


the squadron proposed by Prof. A. P. 
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Thomson, Dean of the Faculty of Medi- 
cine, who said that whatever the parentage 
of the B.U.A.S. was when it was born in 
1941 it had good godparents and had 
brought distinction to the University by 
winning the Hack bs in 1955 and 
er ee up last y 

H. V. Sorexty, A.O.C. No. 64 
Group, spoke of the wider link between 
the AF. and the universities (and of 
occasional similarities between them in the 
matter of Treasury stringencies) and said 
that though the R.A.F. might become 
smaller than it had ever been before, its 
power would be very much greater. Its 
future rested with the universities—especi- 
ally those leading in science and technology, 
such as Birmingham. 

The matter of size was a point which the 
Vice-Chancellor, Dr. R. S. Aitken, took up 
in replying to the A.O.C.’s toast to the Uni- 
versity; and in so doing he stressed that it 
was necessary to guard against being satis- 
fied with more expansion and to insist on 
quality. Dr. Aitken, who described the 
U.A.S. as a “commanding loyalty” for a 
student among the dissipation of interests 
which surrounded him, presented the 
Priestley Trophy for the best all-round 
cadet to Cdt. Plt. A. T. Baker and the 
Deakin Aerobatic Trophy (a newly insti- 
tuted award, donated by Mr. Bernard 
Deakin) to P/O. B. G. S. Peach. 


G.M. Award 


| aa his skill and courage in directing the 
rescue of an Army officer in the Welsh 
mountains last January, and climbing down 
200ft of vertical cliff with the injured man 
strapped to his back, Acting F/S. J. R. Lees 
of R.A.F. Valley has been awarded the 
George Medal. An experienced climber, 
he leads the station’s mountain rescue team. 


Naval Air Mission 

MISSION of R.N. officers and ratings 

is to advise the German Federal Navy 
on the problems of establishing a Naval 
air arm. Two officers—Cdr. E. M. Brown 
(head of the mission) and Cdr. R. C. R. 
Hallett—are already at the German Naval 
Air H.Q. at Kiel-Holtenau. 


U.A.S. Influence 


HEN A.V-M. E. J. Corbally, A.O.C. 

No. 61 Group, spoke at the Bristol 
U.A.S. dinner on April 25, he said that any 
suggestion that absolutely every member of 
a university squadron should join the 
R.A.F. was “quite absurd.” Nevertheless, 
they all had their own parts to play in 
manning the R.A.F.; they had shown 
qualities of intelligence and character above 
the average, which meant they would be- 
come leaders in their careers and as such 
could advise the right type of young men 
to join the R.A.P. 

Mr. C, F. Uwins, deputy chairman of the 
Bristol Aeroplane Co. (and, with Prof. W. 
Beare, Pro-Vice-Chancellor, the other 
principal guest), presented the Uwins 
Trophy—awarded to the best cadet of the 
year—to P/O. A. I. Sutherland. 


Jet Provosts of the C.F.S. aerobatic team at Little Rissington in their new livery—white topside 
and red underside divided by a blue cheat line passing through an unusually small roundel. 
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THE BLACKBURN NA. 39 
STRIKE AIRCRAFT 


Blackburn & General Aircraft Limited wish to acknowledge the 
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great assistance given by all who have contributed, directly and 


ACCLES & POLLOCK LTD. 
ACTON BOLT LTD. 

AERO RESEARCH LTD. 
AIRCRAFT MATERIALS LTD. 

B. ATTEWELL & SONS LTD. 

AUSTER AIRCRAFT LTD. 

AVIATION DEVELOPMENTS LTD. 

B. B. CHEMICAL CO. LTD. 

BELLING & LEE LTD. 

BELL’S ASBESTOS & ENGINEERING LTD. 
BIRMETALS LTD. 

JAMES BOOTH & CO. LTD. 

BOULTON PAUL AIRCRAFT LTD. 

THE BRITISH ALUMINIUM CO. LTD. 


BRITISH INSULATED CALLENDERS 
CABLES LTD. 


THE BRITISH THOMSON-HOUSTON CO. LTD. 


BROWN BROTHERS (AIRCRAFT) LTD. 
S. G. BROWN LTD. 

CELLON LTD. 

THE DE HAVILLAND ENGINE CO. LTD. 
DOCKER BROTHERS 

DOWTY EQUIPMENT LTD. 

DOWTY SEALS LTD. 


DUNLOP RUBBER CO. LTD. 
(AVIATION DIVISION) 


DZUS FASTENER (EUROPE) LTD. 
ELECTRO-HYDRAULICS LTD. 

ELLIOT BROS. (LONDON) LTD. 

ENGLISH STEEL CORPORATION LTD. 
FERRANTI LTD. 

FIRTH-VICKERS STAINLESS STEELS LTD. 
FLIGHT REFUELLING LTD. 

THE GENERAL ELECTRIC CO. LTD. 
GRAVINER MANUFACTURING CO. LTD. 


GUEST, KEEN & NETTLEFOLDS 
(MIDLANDS) LTD. 


J. J. HABERSHON & SONS LTD. 
HELLERMANN LTD. 

HIGH DUTY ALLOYS LTD. 
HIGH-PRESSURE COMPONENTS LTD. 
HORDERN-RICHMOND LTD. 


indirectly, to the NA, 39 programme. 


THE HYMATIC ENGINEERING CO. LTD. 


IMPERIAL CHEMICAL INDUSTRIES LTD. 
(METALS DIVISION) 


WILLIAM JESSOP & SONS LTD. 
E. & E. KAYE LTD. 


THE KENILWORTH 
MANUFACTURING CO. LTD. 


KING AIRCRAFT CORPORATION 
MARSTON EXCELSIOR LTD. 
MARTIN-BAKER AIRCRAFT CO. LTD. 
M. L. AVIATION CO. LTD. 
NORMALAIR LTD. 

NORTHERN ALUMINIUM CO. LTD. 
PLANNAIR LTD. 

THE PLESSEY GROUP OF COMPANIES 
REYNOLDS TUBE CO. LTD. 

ROTAX LTD. 

ROTOL LTD. 

RUBERY OWEN & CO. LTD. 
SANGAMO WESTON LTD. 
SAUNDERS VALVE CO. LTD. 


SELF-PRIMING PUMP & 
ENGINEERING CO. LTD. 


SHELL-MEX & B.P. LTD. 

SIMMONDS AEROCESSORIES LTD. 
SMITHS AIRCRAFT INSTRUMENTS LTD. 
THE STANDARD INSULATOR CO. LTD. 
STANDARD TELEPHONES & CABLES LTD. 
J. STONE & COMPANY (CHARLTON) LTD. 
T. I. ALUMINIUM LTD. 

TECALEMIT LTD. 

TEDDINGTON AIRCRAFT CONTROLS LTD. 
TELEFLEX PRODUCTS LTD. 
THERMO-PLASTICS LTD. 

THORN ELECTRICAL INDUSTRIES LTD. 
TRIPLEX SAFETY GLASS CO. LTD. 
TUFNOL LTD. 

VENNER ACCUMULATORS LTD. 

JAMES WALKER & CO. LTD. 


WESTERN MANUFACTURING (READING) LTD. 


WHITEHOUSE INDUSTRIES LTD. 
HENRY WIGGIN & CO. LTD. 


BLACKBURN AND GENERAL AIRCRAFT LIMITED, BROUGH, EAST YORKS 
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Quieter airfields ? 


the 


The many problems of noise nuisance on and around 
airfields will be reduced by the introduction of the 

Vickers Vanguard. Noise from the four Rolls-Royce For = 
Tyne propeller-turbines is remarkably low for an air- notebook... 
craft of the Vanguard’s size and power. This will be Gants ens ih Tie 


of particular advantage when operating from airfields engines are only ex- 
in or near residential hausted after the 


areas. A lower noise power has been 
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TO GEST CLIMB SPEED | : absorbed by the tur- 
— level on the airport bine. This is one 
} en will also increase reason for reduced 
— ie ———+——__ efficiency in the ad- noise. The other is 
| ministrative blocks the low propeller 
tip speed. 


sie and improve the 
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COMET 4s FOR ARGENTINA 


A FEW days after the Comet 4’s maiden flight the Argentine 
Government ratified the contract signed between Aerolineas 
Argentinas and de Havilland for six Comet 4s (Flight, April 18). 

If ever perseverence deserved a reward, this was it; and de 
Havilland have now secured a firm overseas order for their Rolls- 


Royce Avon-powered jet airliner. The company’s painstaking 
three-year sales campaign has not been without its disappoint- 
ments. Cautious hopes in 1956 that the Capital Airlines order 
would start the export-ball rolling did not materialize; and since 
that date D.H.—like other British manufacturers—have been up 
against the full weight of American competition. 

Perhaps D.H. have had more than their share of this competi- 
tion, because there is not one variant of the nine types of new 
trunk-route transports being offered—American, French or British, 
turboprop or turbojet—with which the Comet 4 family has not 
had to compete. In addition, D.H. have had to contend with 
remarkable American financing arrangements—of the kind 
recently offered by Convair to Capital, and, more recently, by 
another American manufacturer to certain Australian airlines (15 
per cent down, progress payments over four years, an offer to buy 
back at cost price after four years, and attractive trade-in terms 
for existing piston fleets). 

That Argentina has selected the Comet despite these pressures is 
encouraging. With a production Comet 4 in the air, and an export 
order in the bag, D.H. have reason to feel happier about Comet 
prospects for the future. Including the orders from B.O.A.C. (19 
Comet 4s) and B.E.A. (six 4Bs), and now Aerolineas Argentinas 
(six Comet 4s), they probably need to sell another 30 aircraft to 
break even. Current prospects appear to include C.P.A.L., M.E.A. 
and T.E.A.L.—the last-named airline, despite Australian pressure 
to buy Electras, being still technically in favour of the Comet 4C. 

Aerolineas Argentinas intend to inaugurate Comet services out 
of Buenos Aires early next year. It is probable that de Havilland 
will be able to deliver the first aircraft before the turn of this year 
without disruption of the B.O.A.C. delivery schedule (which calls 
for four aircraft before the end of 1958). The Argentine airline 
uses DC-6s for its overseas services. These extend to London and 
Amsterdam via Rio de Janeiro, Lisbon and other European cities, 
and to New York via Rio de Janeiro, Belern, Trinidad and Havana. 
The schedule between Buenos Aires and New York will be cut by 


Last week was an importont 
one for the Comet 4: there 
was the Argentine order dis- 
cussed above, and the flight 
of the first production air- 
craft, right. The top picture, 
taken before the second 
flight, shows John Cunning- 
ham (left), chief D.H. test 
pilot, with Comet development 4 
test pilot Pat Fillingham. © 
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Comets from about 30 to about 15 hours, and the trans-South 
is service to London will be cut from about 38 hours to 22 
ours. 

It is worth noting here the possibility that Comet 4 services out 
of London to South America may be operated by the Argentine 
airline before B.O.A.C. gets its own Comet 4s on to that route, 
unless there has been some contractual arrangement to the 
contrary. 

Latest operating results available for Aerolineas Argentinas (for 
1956) show that about 260 million passenger-miles were carried; 
total capacity ton-miles flown were a little more than 46 million; 
overall load factor was 68 per cent. A deficit of £3.6 million was 
returned in the same year, and last year a Government subsidy of 
£4.8 million was granted 

It is reported from Buenos Aires that delivery of the six Comet 4s 
is to be completed by March 1960. Total value of the order is 
Officially given as £9 million, excluding spare parts. Argentine 
engineers and aircrews are expected at Hatfield shortly to begin 
training. 


B.E.A.’s BIG PROFIT 


past week brought melancholy confirmation of the heavy losses 
recently sustained by B.O.A.C. In cheerful contrast are the 
results for the sister Corporation. B.E.A.’s net profit having 
exceeded £1m for the first time ever. Audited figures are not yet 
available, but B.E.A.’s preliminary estimates should, on past form, 
be very close to the final picture. The margin between operating 
revenue and operating costs appears to be in the region of £1.8m, 
almost double the amount shown in 1955/1956 and in 1956/1957. 

B.E.A. as a whole has now managed to break-even for four 
years running. But the latest year’s results are not only satisfying 
because they show the largest profit; they also reflect great im- 
provements from an operating—as opposed to a financial—stand- 
point. In recent years B.E.A.’s net profits have been inflated by 
(1) low depreciation rates, (2) capital gains from sale of aircraft, 
(3) earnings from profitable investments (notably Alitalia). Had 
it not been for the beneficial effect of these items, the net results 
for 1954/1955 and 1956/1957 would almost certainly have been 
losses rather than profits, and the profit for 1955/1956 would have 
been negligible. Capital gain and investment income last year 
was probably down on previous years, but in any case the position 
was so improved that a very clear profit must have been made on 
B.E.A.’s operational side. 

This spectacular improvement can be attributed to increasing 
productivity. Were it not for phasing out of the Elizabethan fleet 
this index of efficiency would have been even better, for the drop 
in utilization on these aircraft meant that there was little change in 
average flying hours per annum over the whole B.E.A. fleet. (The 
year in which B.E.A.’s overall utilization exceeds 2,000 hr p.a. will 
be a worthy landmark in the Corporation’s life-history.) The main 
factor leading to increased productivity was the growing share of 
business handled by the Viscount. The high rate of output realized 
by these aircraft, coupled with a firm control over the total number 
of staff employed, saw capacity grow by 15 per cent, while 
employment rose by only 5 per cent. 

Capacity also outpaced traffic, load-factor dropping as a result 
from 64.5 to 63.7 per cent. This could have had an obviously 
detrimental effect on profitability were it not for an increase in the 
preportion of passenger traffic carried. It is likely that loss from 
the fall in load-factor was more than balanced by the improvement 
in average revenue rates. 

Lord uglas commented on “intensification of our seasonal 
traffic problem.” The winter trough this year was exaggerated by 
the slowing-down of airline traffic being experienced in many parts 
of the world, and the introduction of economy-class fares across 
the North Atlantic is bringing unprecedented numbers of a highly 
volatile class of traffic to Europe in the form of holidaymakers from 
North America. As a large proportion of this traffic breaks 


journey in the U.K. and proceeds by B.E.A. across the Channel, 
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the seasonal variations experienced by the Corporation will be 
aggravated. 

Few forecasters would wish to pronounce on the results, that will 
be achieved by B.E.A. in the current year. Operationally their 
position will improve greatly, with Viscounts taking over virtually 
all the international services, the mixed-class V.806 seeming to be 
very well tailored to traffic needs. (This aircraft is now introduc- 
ing the first mixed-class services to be offered by the Corporation.) 
But in the background is the haunting fear of continuing recession. 
B.E.A.’s consolation is that it is probably better placed than any 
other European airline to face inclement economic weather. 


B.E.A. TRAFFIC RESULTS—1957-58 


Financial Financial Varia- 

year ended | year ended tion 

March 31 March 31 (per 

1957 cent) 

Capacity ton-miles offered = ... | 160,282,000 | 139,079,000 +15.2 
Load ton-miles sold . | 102,062,000 | 89,685,000 +138 
Revenue load factor (per cent) - 63.7 645 — 12 
Passenger load factor (per 685 70.3 — 26 
Passengers carried 2,765,621 2,461,065 +12.4 
Passenger miles flown ... oon ... | 935,756,000 | 808,872,000 +15.7 
Freight ton miles 9,925,800 9,227,800 +74 
Mail ton miles ese ote 3,599,500 3,€22,600 06 
Aircraft miles flown 33,205,000 30,155,000 +10.1 
Revenue hours flown ... 190,500 181,700 + 48 
Staff productivity (c.t.m. per employee) 14,560 13,240 +10.0 


B.E.A. VISCOUNT 802 LOSS 


HE circumstances in which B.E.A.’s Viscount 802 G-AORC 

crashed last week near Prestwick are not yet clear. The aircraft 
was on charter to B.O.A.C. and was flying from London to 
Prestwick to pick up 24 people. It crashed at the Hill of Barnweil, 
Craigie, 44 miles E.N.E. of Prestwick at 2210 hr G.M.T. on 
April 28. The crew of five, with the exception of one stewardess, 
were injured, but all got clear of the aircraft before it was totally 
destroyed by fire. According to B.E.A., preliminary investigations 
indicated that there had been no defect in the engines or airframe. 

This is the third Viscount 802 written off by B.E.A. during the 
last seven months, fortunately without loss of a fare-paying pas- 
senger. The accident last October to G-AOJA, flagship of B.E.A.’s 
802 fleet, when all seven on board—a crew of five and a B.E.A. 
official and his wife—lost their lives, is still being investigated; 
preliminary investigations, which lasted three months, caused the 
Minister of Transport to order a public inquiry. The date of this 
inquiry has not yet been decided. The circumstances of the Nutts 
Corner accident were that, on completion of a G.C.A. talk-down, 
the pilot took normal action to overshoot. Almost immediately 
afterwards the aircraft crashed near the upwind end of the runway 
and was completely destroyed 

A second Viscount 802 accident occurred on November 17 last, 
when G-AOHP, on the regular night-freight service from London 
to Copenhagen and Hamburg, made a forced landing and was 
written off. The crew of two were unhurt. The cause of this 
accident has now been established by the Danish authorities, and 
it is understood that B.E.A. are in full accord with the findings. 
The report may or may not be published shortly. 

The latest accident was but briefly reported in U.K. newspapers, 
there being—happily—no loss of life. But it emphasized the 
disquiet in the insurance world, if not in the minds of the public, 
about Britain’s air safety record during the past year, in which 
period eleven transport aircraft on the British register have been 
written 


NORTHWEST DECIDES? 


NLY one of the major U.S. domestic and overseas trunk 
carriers, Northwest Airlines, has still to order for the 
turbine age. For two and a half years this overseas and domestic 
operator has kept American manufacturers—and indeed those in 
this country—in suspense while it unhurriedly pondered the 
merits of the large array of equipment it was being courted to buy. 
Now, at last—according to Aviation Daily—the airline has 
decided to buy five Douglas DC-8s and ten Lockheed Electras. 
Of particular interest is Northwest's decision in favour of the 
turboprop for its medium-range operations, notwithstanding the 
jet competition which it will meet in this sphere. Present equip- 
ment includes three DC-7Cs, four L.1049Gs, nine Stratocruisers, 
16 DC-6Bs and 18 DC-4s. It is understood that for the first time 
in its history Douglas has undertaken to buy back existing piston- 
engined transports as part of the DC-8 deal with Northwest, thus 
conforming with the Lockheed practice (now almost routine). It 
is probable also that the last-named company has made a similar 
arrangement with Northwest; Flight’s information is that the nine 
Stratocruisers will be taken by Lockheed as part-payment for the 
ten Electras. 
Northwest flew 155 million load-ton miles in 1957, at a load- 


Noise-measurement tests of the Boeing 707 are seen here in progress 

at Seattle. A production 707-120 climbs away at 225,000 Ib with its 

J57s at maximum thrust with water injection. This picture was taken 
500ft from beginning of take-off. Tests continue. 


factor of 55 per cent. The route network extends across the Pacific 
from Seattle to Japan, Hong Kong and Manila; from Portland to 
Hawaii, and from these points to Alaska; and eastwards to 
Chicago, Minneapolis - St. Paul (the company’s headquarters), 
New York, Washington and Detroit. The route network extends 
also to Edmonton and Winnipeg in Canada. 


T.E.A.L. “BULLDOZED” 


TRONG comment about T.E.A.L.’s decision—if indeed it is 
a firm decision—to buy Lockheed Electras instead of de 

Havilland Comets came last week from Air Chief Marshal Sir 
Keith Park. Sir Keith, a New Zealander, is regional executive in 
New Zealand for the Hawker Siddeley Group. He was A.O.C 
No. 11 Group Fighter Command during the Battle of Britain. 

Speaking at Palmerston North, New Zealand, last Monday, he 
said that Qantas had “bulldozed” New Zealand into accepting 
American Lockheed Electra turboprop airliners instead of British 
de Havilland Comet jet airliners. He noted that the majority of 
Tasman’s directors [four against two] had decided to buy Comets 
—*But they were bulldozed by Qantas into accepting Electras so 
that they would get them at a cheaper price.” Sir Keith went on 
to say: “It is high time, in view of all these troubles, that T.E.A.L. 
was amalgamated with the New Zealand National Airways 
Corporation into one big national organization with T.E.A.L. as 
its overseas division. Then they could stand up to Qantas and 
tell them ——s to get off.” 

He added: “I like Australians, but sometimes they want a slap 
in the pants.” 


THE LARGE IRREGULARS 


‘THE C.A.B. are expected soon to pronounce upon the fate of the 
U.S. non-scheduled airlines. Their decision will probably give 
permanent recognition to many of the 45 companies at present 
operating on what is described as a “supplemental basis” (hence 
the official title “supplemental air carriers”). 

In addition to charter flights, these airlines may carry individu- 
ally ticketed passengers between set points on up to ten flights 
each month. The most publicized such operation was conducted 
by a consortium of “non-skeds” which operated regular trans- 
continental services. Last year, after a long battle with the C.A.B. 
over its legality, and with North American Aviation over its title, 
the consortium was disbanded. The publicity given to this opera- 
tion disguised the fact that the activities of the “Large Irregulars” 
are primarily concerned with military charters, which currently 
account for about two-thirds of their business. 

Traffic is fairly evenly divided between passengers and freight. 
During the twelve months ended June 30, 1957 (the latest period 
for which complete statistics are available), the Large Irregulars 
together carried 103 million freight ton-miles and 904 million 
passenger-miles. Whereas 85 per cent of freight was military, just 
over one-half the passenger traffic was civil. Total revenue from 
these operations was of the order of $50m. The combined fleet 
consists of about 100 non-pressurized aircraft (of which one-half 
are C-46s, the balance being DC-3s and DC-4s) and a handful 
of pressurized L.749s, L.1049s and DC-6s. A few DC-6s and 
L.1049Hs are on order. 

Each of the leading Large Irregulars carried about the same 
volume of passenger traffic last year as did the bigger local-service 
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airlines. United States Overseas carried the most traffic (83m 
passenger-miles), followed by Twentieth Century (80m), Trans 
National (77m), Great Lakes (74m), Capitol (73m), Transocean 
(66m), Trans-Caribbean (55m) and Currey (48m). U.S. Overseas, 
Capitol and Transocean were almost entirely concentrated on 
military charter, while the others were primarily engaged on civil 
operations. 

The leading Irregulars in the freight field were Capitol (33m 
ton-miles), Transocean (19m), Overseas National (12m) and Meteor 
(7m), only the last of these carrying a significant amount of 
non-military traffic. 

It is expected that the C.A.B. decision in the pending Large 
Irregular Case will result in the granting of permanent status to 
those companies that appear to be financially sound, that have 
not violated the Board’s policy in the past, and that have been 
maintained in constant operation. The “ten flight” rule concern- 
ing services for individually ticketed passengers will probably 
remain in force, and operation of an unlimited number of domestic 
charter flights for passengers or freight is expected to be allowed. 
As regards international flights the position is less clear, but it 
seems likely that Large Irregulars will be given greater scope for 
operating charter freight flights. 

Two major problems hang over the heads of these companies. 
Their relationship with the military authorities has been prejudiced 
by the short-term nature of their contracts, by the expansion of 
the Military Air Transport Service, and by insistence on pres- 
surized aircraft for passenger services. Closely tied up with this is 
the problem of re-equipment. As permanent status will not alone 
suffice to attract outside funds for this purpose, the Large Irregulars 
feel that the military authorities should base their contracts on a 
three-year basis instead of the six-month or one-year periods usual 
at present. They also hope that a system of governrment-guaranteed 
loans similar to those available to local-service carriers for re- 
equipment purposes can be arranged without delay. 


INTERNATIONAL GIANT 


AN American World Airways, Inc.—parent company of which 

PanAm is the major offspring, but which in addition owns 50 
per cent of Panagra and minority shares in at least a dozen other 
airlines (Aeranaves de Mexico, Avensa, Avianca, C.D.A., C.O.P.A., 
Cubana, LACSA, LANICA, Mexicana, Panair do Brasil, 
S.A.H.S.A., U.M.C.A. and Aryana Afghanistan Airways)—has 
now published accounts for 1957. In this first subsidy-free year 
operating revenue increased to $313m (making PanAm the world’s 
biggest airline in money terms), but net profit fell from $14m in 
1956 to $8m. When allowance is made for the $7.2m subsidy 
received in 1956, it is easier to appreciate how these results could 
coincide with a further cut in unit costs. 

PanAm’s Atlantic routes contributed 36 per cent of the airline’s 
total traffic.. The fact that their share of total North Atlantic 
traffic last year was 31 per cent is a reminder that, theoretically, 
PanAm alone could handle this entire market. Latin American 
and Pacific routes respectively contributed 34 and 28 per cent to 
PanAm’s total traffic, leaving the Alaskan services with the balance 
of 2 per cent. 

Passenger traffic increased at a rate of 14.5 per cent and—almost 
unique among the major world airlines last year—cargo traffic 
increased even more rapidly at 15.6 per cent. Although still not 
carrying as much passenger traffic as each of the “Big Four” in the 
U.S., last year’s freight growth brought PanAm world leadership 
in freight as well as in mail. 


The Standard Motor Company takes the credit for this impressive 
scene at London airport last week. It shows 60 Triumph cars, with the 
Britannia 102 chartered from B.0.A.C. to bring to England 
the American purchasers of these cars. Each customer paid $3,300 for 
the round trip, which includes four weeks’ touring on the Continent. 
A second charter is due to take place tomorrow; a similar one took 
place last year. The cars will eventually go to the U.S.A. by ship. 


CONTRACTORS TO THE STATE 


‘THE Military Air Transport Service has provided the U.S. 
House Committee on Government Operations with a break- 
down of M.A.T-S. airlift contracts by carriers. The annual value 
of these contracts has been rising in recent years from about $40m 
three years ago to a current level of $50m (expenditure by the 
British Government on trooping contracts to independent airlines 
has been standing at about £6m a year). 

While the Large Irregular Carriers were receiving about one- 
half of M.A.T-S. airlift contract funds in 1955, these airlines are 
now only getting one-fifth. Their lack of pressurized equipment 
has been a major factor in the transfer of contracts to scheduled 
operators, particularly the larger all-freight carriers (Flying Tiger, 
Seaboard and Western and Slick) whose share of M.A.T.S. funds 
has increased from 40 to 70 per cent. 

In recent years Seaboard and Western has been M.A.T.S. chief 
contractor, its annual receipts exceeding $10m. However, the 
financial year ending this coming June will probably see Flying 
Tiger usurping Seaboard and Western’s leading position. 

Domestic trunk airlines carry very littl M.A.T.S. traffic and 
the overseas airlines share but a moderate amount. The only two 
carriers to obtain substantial revenues in this field are PanAm and 
T.W.A. Whereas P.A.A.’s revenue in the current financial year is 
expected to be rather less than the $5m earned in 1957, T.W.A.’s 
revenue will have increased to over $1m. 

Among the Large Irregulars, California Eastern Aviation has in 
recent years been receiving between $4m and $5m annually from 
M.A.T.S., and World Airways, Capitol Airways and Transocean 
Airlines will each receive almost $2m this year. 


Seen (left) at Short’s airfield at 
Belfast last week is C.P.A.L.’s 
chief pilot, Mr. Harvey John- 
ston (centre) taking delivery of 
his company's second Britannia 
314 from Short's chief test 
pilot, Tom Brooke-Smith (left) 
and Bristol's chief test pilot, 
Walter Gibb. The first aircraft 
was delivered at the beginning 
of April. Four more will follow. 


The Microcell Company have 
just received an order from 
B.O.AC. for all the passenger 
chairs to be installed in the 
Corporation's Comet 4 fleet. 
The picture shows the triple 
economy-class chair; the differ- 
ent headrests are under 
evaluation. Microcell also sup- 
plied the first-class seats for 
B.0.A.C.’s Britannias. 
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CUNARD ECONOMICS 


VERY year, as the month of May approaches, senior officials 
of I.A.T.A. must start to wonder what pronouncements con- 
cerning the world of air transport will appear in the pages of the 
annual report of the Cunard Steam-Ship Company. This week’s 
statements by Cunard’s chairman, Col. D. H. Bates, are even more 
biting than those of yesteryear. Having told the shareholders that 
last year their company paid the sum of £4.5m “required by 
harbour and port authorities all over the world to enable them to 
break even” [whether these authorities do in fact break even is 
open to challenge], Col. Bates quoted a remark made by Sir William 
Hildred at the recent I.C.A.O. conference on route charges, to the 
effect that an increase in these charges would hamper the industry 
just at the moment when it is introducing a new era in air transport. 
The chairman then asked: “Why should not these extra charges 
be passed on to the customers?” 
To Col. Bates the recent fare increases sought by I.A.T.A. are 
a sign that “the hard force of the law of economics in air transport” 
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is at last becoming felt. To orthodox economists, however, the 
opposite appears to be the case, I.A.T.A.’s demand for higher fares 
being ascribed to the cartel situation prevailing in international 
air transport. Indeed, much evidence has been produced to demon- 
strate that if “the laws of economics” really did obtain in this 
industry, then air fares—particularly across the North Atlantic 
—would be rather lower than at present, and Cunard’s position 
accordingly worse. 

Cunard’s decision to postpone building of a new 30,000-ton 
liner to replace the ageing Britannic must be seen not only against 
the background of a disappointing financial year, but also before 
the prospect of increasing North Atlantic competition. On the one 
side are the airlines enjoying an increasingly larger share of total 
traffic, on the other are a growing number of maritime rivals 
competing to gain bigger shares in an ever smaller market. Some 
commentators on the airline scene have forecast a surfeit of seats 
in the early ’sixties. But when the France, the Rotterdam, the 
proposed sister-ship to United States, the new $24m Canadian 
Pacific liner, and more German, Greek and Italian vessels all come 
into service in the early sixties there will surely be the strong 
possibility of unfilled berths on the sea also. 


BREVITIES 


HE first flight of the DC-8 is now planned for May 15. 
Although it was originally scheduled for March, Douglas remain 
confident that certification will still take place in October 1959. 
The possibility that the Fokker Friendship may be built under 
licence by Saab in Sweden is reported from Holland. 


The air transportation conference organized by the American 
Institute of Electrical Engineers will be held in Buffalo, New York 
State, from June 25 to 27 

The British Airline Pilots Association are to hold a ball, to cele- 
brate their twenty-first anniversary, at the Royal Festival Hall, 
London, on Friday, May 16. Dancing will be from 11 p.m. to 
5 a.m. 


Apart from small areas which have yet to be hand-filled, Gat- 
wick’s runway and taxi tracks are complete. The railway station 
will probably be opened on May 28, prior to formal inauguration 
by the Queen on June 9. 


Appointments in B.K.S. Engineering, Ltd., include Mr. F. T. 
Taylor as general manager (formerly chief inspector) and Mr. A. E. 
Johnson as commercial manager (formerly chief engineer). Mr. J. 
Belcher now becomes chief inspector. 

Air-India are to operate a Super Constellation proving flight to 
Moscow via Tashkent on May 18. Aeroflot will make a reciprocal 
Tu-104 flight into New Delhi. Regular services by both airlines 
between the two capitals will begin soon afterwards. 


The official inquiry at Munich into the B.E.A. Elizabethan 
accident on February 6 was adjourned after two-and-a-half days. 
It was stated that further evidence about the effects of wing-icing 


The latest addition to the Rootes range of commercial vehicles is this cargo-lift truck. It is 
in use at London Airport with B.O.A.C. and PanAm (as shown here), and is based on a Commer 
forward-control wheelbase. Its platform will lift loads of up to five tons as high as 13ft. 


Now being refurbished by Eagle Aircraft Services at Blackbushe is a Bristol 170 Wayfarer 
Mk 2, G-AGPV, one of the first Wayfarers built. 
1946 civil registration, having been in use (with R.A.F. roundels) as a Ministry of Supply 
research aircraft—as indicated by its experimental radome. The new owners, for whom it is 
being fully “civilianized” by Eagle, are R. A. Short Aviation. It will be operated as a 44-52 


was needed before final judgment could be reached, but the follow- 
ing possible causes could be ruled out: (1) engine failure, (2) other 
defects of technical equipment of the aircraft, (3) condition of the 
fuel, (4) loading and trim, (5) flight-safety control and meteoro- 
logical services, (6) the airport and its equipment. 

* * 

Newly elected chairman of B.A.L.P.A.’s technical committee is 
Capt. M. W. Broom of B.E.A. 

A fully illustrated seven-page fegture on Idlewild airport is 
included in the April 30 issue of one of Flight’s associated journals, 
The Architect and Building News. 

An Aeroflot Tu-104 has been chartered by Horizon Holidays to 
take tourists from London to Moscow. The first flight leaves on 
July 26; the flight time will be 44 hours. Cost of the inclusive tour 
i 5 

Hunting-Clan were awarded a Government charter to carry Mr. 
Selwyn Lloyd, the Foreign Secretary, and 45 advisers and officials 
to the NATO Conference at Copenhagen last weekend. 


T.W.A, expect to receive their first Boeing 707-120 for crew 
training in December (or earlier), and should have six more in the 
following two months. The first T.W.A. 707-320 is likely to be 
delivered in October 1959. American Airlines first Boeing 707-120 
—due in service before Christmas—should be rolled out on June 24 
and flown on July 29. 

B.O.A.C.’s two D.H. Comet 2Es are to be used on proving 
flights across the North Atlantic to Gander via Keflavik as from 
May 11. These flights may in due course be extended to New 
York to explore the feasibility of regular Comet 4 operations 
across the North Atlantic. The Comet 2E’s Rolls-Royce RA.29 
proving programme is now virtually completed. 


It has now been restored to its original 


seat passenger/cargo aircraft. 
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Comet off... 
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airliner, powered by Rolls-Royce 
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Comet 4, the world’s only fully developed jet 
Avon jet engines and BP aviation turbine fuel. 


Congratulat 


THE INTERNATIONAL AIRCRAFT FUELLING SERVICE OF THE BRITISH PETROLEUM COMPANY LIMITED 
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Newmark salutes the 
HAWKER HUNTEHR 


Louis Newmark Ltd. are proud to have produced the autostabilising 
equipment for the Hawker Hunter fighter/bomber. 

This having demanded the creation of fullest facilities for market research, 
design, development, model shop, tool making, type testing and production, 
Louis Newmark Ltd. are now able to offer these outstanding resources to 
organisations outside their own group. 


NEWMARK 


Contractors to H.M. Government, Admiralty & Ministry of Supply 


LOUIS NEWMARK LTD. PURLEY WAY, CROVDON, SURREY CROYDON 5571 
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SINGLE PHASE AND POLYPHASE 
WATTHOUR METERS 


SYNCHRONOUS TIME SWITCHES 


SYNCHRONOUS MOTORS 
AND MOTOR UNITS 


A.C./D.C. Moving tron 


RTA INSTRUMENTS 
The Model $.122 Form 4 is a high pressure transmitter having ranges oc 
of from 0-400 p.s.i. up to 0-6000 p.s.i. The transmitter is contained in a AC./D.C. Moving tron, A.C./D.C. Dynamometer 
die-cast aluminium case and consists basically of a special form of Bourdon LABORATORY STANDARD INSTRUMENTS 


tube which, when under pressure, moves laterally, causing a change in the D.C. Moving Coil, A.C./D.C, Dynamometer 


position of a contact arm wiping across a resistor. : CURRENT TRANSFORMERS FREQUENCY 
The resultant variations are led away from the transmitter through a three-pin METERS ; ALL-PURPOSE TEST SETS 
plug, and are fed to a ratiometer indicator operating from the nominal 24 volt AIRCRAFT INSTRUMENTS RATIOMETERS 
supply. The instrument is substantially independent of variations in supply aus: ELECTRICAL THERMOMETERS 
voltage. The working life of this transmitter is unaffected by large and “PHOTRONIC” PHOTO ELECTRIC CELLS 
high frequency pulsations in the pressure supply. PHOTOMETERS 
Other forms available for pressures of 40 to 120 p.s.i. 
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CORRESPONDENCE 


The Editor of “Flight” is not necessarily in agreement with the views expressed by correspondents in these columns. 


The First Aeroplane Flight in Britain 
From Dr. G. W. H. Gardner, C.B., C.B.E., D.Sc., Director, R.A.E. 


FBAkty this year, the 50th anniversary of S. F. Cody’s historic 
flying achievements at Farnborough, the Royal Aircraft Estab- 
lishment reviewed the evidence for the date of the first powered 
aeroplane flight in Great Britain. Various sources had quoted 
dates ranging from May 16 to October 16, and in 1949 the date 
of May 16 was inscribed on a plaque attached to Cody’s Tree. 

A search of contemporary official papers produced nothing earlier 
than a report to the War Office, written on October 16, 1908, by 
Colonel Capper, Superintendent of the Balloon Factory. This 
letter gave an account of the flight made on that morning of 
1,390ft (the same flight that was reported in Aeronautics for 
November 1908, and described by Cody to the Aeronautical 
Society in December 1908). Evidently, Colonel Capper regarded 
this as the first real flight, although he claimed that the machine 
had “left the ground for short runs, at a height of one or two feet 
on several occasions.” 

Clearly it is necessary to distinguish between an undoubted 
sustained, powered and controlled flight and a “powered leap,” 
as Mr. Charles Gibbs-Smith points out in his article “Half-Century 
of Powered Flight” (The Times, April 14, 1958, page 11). We 
agree with others that nothing much less than a quarter of a mile 
would seem to remove all reasonable doubt that a flight was indeed 
sustained. In accordance with this definition, the first successful 
flight of a powered aeroplane in this country was that by Cody 
on the morning of October 16, 1908. Mr. Gibbs-Smith, in the 
course of research for his forthcoming history of aviation, has 
arrived independently at a similar conclusion. 

We at the Royal Aircraft Establishment are proud to honour 
Cody as the first to fly a powered aeroplane in Great Britain; but 
it is unnecessary, and a disservice to his memory, to claim more 
on his behalf than either he or the Factory claimed at the time. 
We have, therefore, revised the inscription on Cody’s Tree to 
read : 

“S. F. Cody measured the thrust of his first aeroplane in 1908/9 by 
tying it to this tree. Nearby he made his first tests with his powered 
aeroplane on 16th May, 1908, and his flight of 1,390 feet on 
16th October, 1908, was the first sustained aeroplane flight in Great 


Britain.” 
Farnborough, Hants. G. W. H. GARDNER. 


The names and addresses of the writers, not for publication in detail, must in all cases accompany letters. 


of a suitable signal from earth or from a scanner satellite, any 
H-satellite can be given a directional impulse sufficient to kick it 
into a suicide-spiral on to some earthly target. All computing 


a tus can be on the 
ndon, E.C.2. HAROLD CAPLAN. 


Historic Military Aircraft: A Reply 


I HAVE a certain amount of sympathy with what Mr. Collick 
[April 25] says about performance figures, but one must beware 
of creating difficulties or exaggerating their importance. I should 
be interested to know precisely what, in his view, would constitute 
a “truly representative” or “more average” set of performance 
figures for any type of aircraft, and what his criteria would be for 
the establishment and acceptance of such figures. I should be even 
more interested to know how, at this late date, irrefutable perform- 
ance figures of this kind can be established for 1914-18 aircraft. 

In the case of the figures quoted by Mr. Collick for a Short 184 
with the 240 h.p. Renault engine, the aircraft concerned was a 
Short-built 184 which was tested at a loaded weight of 5,560 Ib. 
The machine which established the performance figures quoted in 
my article was a Sage-built Short 184, and it was tested at a loaded 
weight of only 5,190 lb. Surely the difference in weights might 
account for the difference of 44 knots in top speed? It certainly 
— betoken a different military load of lower drag. 

n any case, it seems odd to me that Mr. Collick is willing to 
accept 69.5 kt (80 m.p.h.) at 5,560 lb as representative, since he 
says that in a dozen other cases Short 184s flown at not more 
than 4,700 Ib did not exceed 81 m.p.h., and implies that the twelve 
constitute something like the norm. Yet the 5,560-lb machine, 
although at least 860 Ib heavier, had quite as good a performance 
—does that not make it rather above average, too? I do not know 
how the acceptance-test conditions compared with those of the 
official type tests, but I doubt whether they would be comparable. 

Different contractors were liable to produce aircraft of differing 
quality, sometimes incorporating modifications of their own 
and thereby altering the empty weight of the aircraft. The fitting 
of different types of airscrew affected performance; so, too, did 
the amount of water soakage in the floats. The following table 
may help to illustrate my point; it is compiled from official test 
reports, and all figures relate to Short 184 seaplanes fitted with the 
240 h.p. Renault engine (255 h.p. at 1,300 r.p.m.). Note the 


varying weights: especially 


Max. speed Climb the “empty” weights set 

i Weights (ib) (ke) at (min) to — Sadurance out in Column 3. 
Date of | Contractor | 7,000 | 4,500 | 2,000] 6500 | ‘f) (hr) This kind of informa- 
Empty | joad | and oil Loaded | “te ft ft fe tion could have been pro- 


vided as part of the 


3. 4,056 | 438 662 5,516 10.6 _ 4,000 4 = : 

50537 | Shore 3.798 | 668 | 734 5560 | 69.5 | 61 825 | 425 | 5.700 44 original article, but there 
17.7.17 Sage 3,514 | 650 bbe 5,190 | 74 68 9.3 51.5 5,000 5 is obviously a limit to the 
17.717 | Phoenix | 3,496 | 650 738 5.244 | 665 | 605 | 9.1 466 5,500 _ 


amount of space. I chose 


The Sovereignty of Airspace 
MAY thanks to your contributor Roger Bacon (April 25) for 

awarding me full marks. I must have passed some sort of 
test and I’m dying to know what it is. } 

I hope my little article (“The Law of Medizval Space,” 
March 28) didn’t suggest that I don’t care about the extent of 
sovereignty in the airspace. What has me worried is that the 
scientists couldn’t care less what the lawyers do, whilst the lawyers 
are busy lacing space with verbal mumbo-jumbo. The result will 
be to ensure that outer space can be used only as a military play- 
ground subject to intensive political pressures which will have 
nothing to do with space technology. The death of the Geneva 
Convention on the extent of coastal sovereignty over the high 
seas is to me a vivid display of the incompatibility of science and 
the law. Lawyers may sometimes forget that rules of law are 
always arbitrary and can persist only by consent. This is fine 
until the consenting parties have the nakedness of their consent 
revealed by the fruit of the tree of scientific knowledge: such as 
(to continue the analogy) studies in ocean topography and fish 
conservation. 

If there was this much disaster over the traditional three-mile 
limit of coastal sovereignty, can you imagine the size of chaos in 
the upper air? : 

Incidentally, I am not so worried about the ICBM as I am 
about the future activities of SAC (Earth Satellite Division). 
I envisage a round dozen satellites at a comfortable orbit about 
1,000 miles up—virtually free from any drag. Each satellite will 
carry the latest H-bomb, a directionally controllable rocket set, 
actuators and a powerpack activated by remote radio. On receipt 


to reproduce performance 
figures which showed what a Renault-powered Short 184 could 
do; I assumed that readers would deduce that the figures 
were obtained at the weights quoted. If I had chosen the figures 
established on March 24, 1917, I would probably have received 
(and well deserved) the reproaches of those Short pilots who had 
got at least ten more knots out of their Renault-powered 184s! 

Conscious that the more fastidious student might have doubts 
about accepting only one set of performance figures of each type 
or variant, I did my best to present (where possible) balanced 
assessments in British Aeroplanes, 1914-18, as Mr. Collick will, 
I hope, appreciate if he reads pages vii and viii of that book and 
then goes on to study the performance tables for such types as the 
Bristol Fighter, D.H.4, S.E5 /Sa, and Sopwith Camel. One must 
accept the surviving official test reports for what they are: they 
contain facts and figures which one must assume to have been 
recorded faithfully, and it would be unwise to regard any one 
of these reports as being typical of all aircraft of the type 
concerned. 

I will not quibble about acceptances, deliveries, or the com- 
pletion thereof, but I should like to point out to Mr. Collick that 
the first Phoenix batch of Short 184s was correctly quoted as 
8368-8379 on page 999 of the issue of December 28, 1956: the 
entry on page 23 of the issue of January 4, 1957, was a printing 
error 


Lastly, I sorrow to note that Mr. Collick persists in calling the 
aircraft the Short $184—especially after the trouble I took (final 
paragraph, page 968, issue of December 21, 1956) to explain its 
correct designation ! 


Birmingham, 32. J. M. Bruce. 
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HANOVER’S 
AIR SHOW 


ILLUSTRATED WITH “FLIGHT” PHOTOGRAPHS 


industry since the ending of the postwar ban on powered 

aircraft on May 5, 1955, was effectively demonstrated for 
the first time at Hanover last week. At an exhibition at Langen- 
hagen Airport no fewer than six original designs of sports and 
touring aircraft were flown; also apparent was the industry’s 
strong basis of licence-production of foreign machines, and there 
were a number of novel projects. 

Organized by the Society of the German Aircraft Industry 
(Bundesverband der Deutschen Luftfahrtindustrie), the exhibition 
took place simultaneously with the German Industries Fair at 
Hanover. Its two sections comprised an indoor exhibition hall 
in which 45 companies exhibited their products (a number of 
associated component and equipment manufacturers were exhibit- 
ing at the main industries fair); and an outdoor park of aircraft 
which included foreign types. 

Guaranteed to make any visitor stop, stare and blink on entering 
the display hall was the prominently mounted Swan I ornithopter 
—or Schwingenflugzeug, to quote the designer, Walter Filter. 
This single-seater prototype bas a tow-hook under the nose and 
will be aero-towed as a sailplane, the occupant using leg-muscle 
power after release to operate a ism which flaps the outer 
wing sections and, it is hoped, delays the effect of gravity. 

This aircraft has not yet flown, and an increase in tailplane 
area may well be effected before the first flight. The angle of 
incidence of the five feather-like aerofoils forming each of the two 
outer wing panels varies throughout the flapping cycle. 

The 13-metre Swan 1 has a flying weight of 730 Ib and is to be 
followed, once the principle of the design has been proved in 
flight, by a two-seater, 15-metre Mk 2 weighing 1,210 lb and a 
six-seater, 20-metre version of 2,980 Ib. e¢ Mk 2 would be 
powered by a turbine engine for take-off, and the Mk 3 would 
have a fuselage-mounted power unit to actuate the flapping wings. 

From projects on to actual aircraft, the most interesting of which 
at Hanover were perhaps the brace of RW.3 Multoplanes shown 
by the Rhein-Flugzeugbau company. Aptly described as a multi- 
purpose aircraft, the RW.3 is a tandem two-seater powered by a 
65 h.p. Porsche engine driving a pusher peller mounted in a 
vertical slot in the En. As mentioned by Walter Neumark in his 
article on flying the prototype RW.3 in Flight of December 27, 
1957, eight-foot wing extensions can be fitted to give a useful 
gliding performance with the engine switched off. 

No longer just a novel totype, the RW.3 has been ordered 
by customers in Sweden, Brazil, Mexico, Japan and Spain, and is 
the subject of firm interest from Switzerland, Australia and Canada. 
Five aircraft have been built, a delivery period of 3-4 months is 
quoted, and the uction rate is planned to rise to ten machines 
per month by July. A demonstration tour of the United Kingdom 
is expected to begin later this month. 

Compared with the prototype Multoplane, the production ver- 
sion (built to conform with U.S. Civil Air Regulations, Part 3) 
has a revised instrument panel and is 110 lb lighter. A 90 h.p. 
Continental could replace the standard Porsche engine if required. 
A German C. of A. has been granted to the prototype and is 


“Tiss practical progress made by West Germany’s aircraft 


The Swan ! ornithopter designed by Walther Filter (see text) made 
its public début at Hanover. This machine has not yet flown. 


expected in the immediate future for the uction machine. 
Ex-works price of the RW.3 is DM 29,800 (about £2,540). 

Two —— of the Dornier Do.27 utility aircraft (flight 
impressions, Flight, June 14, 1957) were on view, in civil and 
military markings respectively. Of the order of 428 Do.27s for 
the Luftwaffe, approximately 150 have been completed to date; 
and the company has private and government orders for 10-15 
civil machines. 

Low-wing touring aircraft included the all-metal Blume B1.502 
four-seater and the Klemm KI1.107B three-seater, each of which 
is powered by a 150 h.p. Lycoming engine. The BI.502 was 
designed by . Walter Blume and built by the Focke-Wulf 
company; while the K1.107B has been developed by the Klemm- 
Bélkow combination. The examples of both of these types at 
Hanover were protot . D-EKUB, the B1.502, began life as the 
B1.500, making its t flight in March last year. Since then 
its weight has increased to 1,480 lb (empty), 2,140 lb (two-seater), 
and 2,470 Ib (four-seater). A second machine of this type has been 
built; both are designed to comply with British ARB. require- 
ments in the normal category (as a four-seater) and the semi- 
aerobatic category (as a two-seater). A design feature of the 
machine is its laminar-flow wing, a smooth surface being obtained 
with the aid of Redux bonding. 

The Klemm K1.107B, D-ECAD, is the successor to the 90 h.p. 
K1.107A. An initial batch of six machines is now under construc- 
tion, and the company hope to make about 30 during this year. 
The machine, which is semi-aerobatic as a two-seater, cruises at 
118 m.p.h. and is sold at DM 36,400 or £3,100 (standard version) 
and DM 39,100 or £3,340 (luxury version). 

One of the German industry’s larger production contracts is for 
the manufacture under licence of 220 Fouga CM.170R Magister 
jet trainers for the German Air Force (the total order is for 260 
machines, with 40 of these delivered from France). This work 
is being carried out jointly by Ernst Heinkel Fahrzeugbau 
G.m.b.H. and Messerschmitt A.G., operating together as Flug- 
zeug Union Siid G.m.b.H.; and one of the German-built machines, 
AA-149, was on show at Hanover. 

Magister production is divided between the two constituent 
firms. Complete fuselages are built by Messerschmitt at Augs- 
burg; and the tail unit, wings and nose by Heinkel at Speyer, 
Stuttgart. Final assembly is at Munich-Riem. The Magisters so 
far produced by Union Siid have all incorporated French com- 
ponents; the first all-German machines are expected to be 
completed next month. Other current products of the Heinkel 
company include components for Turboméca Marboré and 
Artouste engines; while Messerschmitt has a sizeable overhaul 


Two RW.3 Multoplanes (below) demon- 
strated their versatility at Hanover. 
Right, the revised cockpit layout of 
the production version of the RW.3. 
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Upper three pictures, from the top: Dornier Do.27 behind Stark 
Turbulent; Heinkel/Messerschmitt licence-built Magister; and 
Blume 502, with split and slotted flaps. 


and repair contract for Luftwaffe Sabres and T.33s at Munich. 

When the ban on German power-flying was lifted on May 5, 
1955, the tandem Motoraab put in a strong “first” claim by taking 
off in the early hours of that very morning. Successor to the 
Motoraab is the side-by-side two-seater known as the Elster and 
~ Piitzer company of Bonn, one of two 

light aircraft (in addition to the Do. 27) at the 
ioe show. Powered by a 50 h.p. Porsche ¢, the nose- 
ao at a weight of 1,430 Ib and is sold ‘or DM 21,500 

The a light high-winger was the SF.23 Sperling (Sparrow) 
D-ELAR uct of the Egon Scheibe company of Munich, 
well ah or its range of ae Normally powered by a 
95 h.p. Continental, the Sperling can be fitted with any one of a 
range of 65-95 h.p. engines. 

Surprisingly little interest in the Hanover show was evidenced 
by the German sailplane manufacturers. The only sailplane there, 
in fact, was a 15-metre ~~ 55 exhibited by Burgfalke Flug- 
zeugbau of Regensburg. is company was also planning to 
demonstrate its M.150 Schulmeister (65 h.p. Continental) twin- 
boom trainer, but the aircraft had not appeared at the time of 
Flight’s visit to Hanover early last week. 

Among the most attractive and sprightly light aircraft demon- 
strated were the trio of crisp-looking Druine Turbulents built by 
the Stark company of Minden. These were three of an initial 
batch of ten ~ om A (after three prototypes): for the future, the 
production of kits for amateur constructors, as well as the con- 
tinued manufacture of complete aircraft, is envisaged. 

The Stark Turbulent is powered by a Stark Stamo-1400 four- 
cylinder, 1,500 c.c. aircooled engine which develops 45 h.p. Com- 
pared with the original Druine design, the construction of the 
aircraft is stronger—and therefore heavier, at a flying weight of 
685 Ib. Selling price of the Turbulent is DM 13,800 (£1,180). 
The engine alone costs DM 3,400 (£290), or DM 3,520 (£300) 
with electric starter. 

As mentioned, the RW.3 and the Elster are powered by Porsche 
engines—perha ps the most attractive and proven indigenous power 
units available for German light aircraft today. The current four- 
cylinder series comprises types 678 0, 678/1 and 678/3, 
each of 1,582 c.c. The first two of these each produces 65 h.p. for 
take-off and 50 h.p. for cruising, and the 678/3 gives 52 and 
40 reduction-gear ratio is respectively 1.7: 1, 2.12:1 


and 1: 

z the exhibits in the display hall was a wide range of 
R.F.D., Irving and Martin-Baker equipment (by Dr. Gerhard 
Sedimayr’s Autoflug company of Ham ); and a promising 
light-weight V.H.F. radio set made by Egon Becker of 
Baden-Baden. The Becker equipment, designated AR 24, is par- 
ticularly suitable for sports and touring aircraft—and, indeed, was 
fitted in many of the aircraft displayed at Hanover. It has 24 
crystal-controlled transmitter channels, variable receiver tuning 
over the frequency range 108-118 mc/s and 118, 
132 mc/s serene Br oc and a total weight (including power 
unit and amplifier) of only 21 Ib 3 oz. 

Although not exhibiting at Hanover, the “northern union” group 
of aircraft companies—Focke-Wulf, Hamburger Flugzeugbau and 
Weserflug—are actively involved in West Germany’s current pro- 
gramme. This work includes the licence-production of the Nor- 
atlas transport and (by Focke-Wulf/Blume) the Piaggio P.149D. 

Among the foreign aircraft shown at Hanover were a represen- 
tative selection of U.S. business and executive types which included 
the current Beech and Cessna ranges, Mooney Mk.20A, Helio 
Courier and the first Piper Comanche to be delivered to Euro 
(NS5089P). Representing Britain, Czechoslovakia, France and 
Netherlands respectively were a de Havilland Dove; Super Aero, 
L-60 Brigadier and Zlin Z.226T Trener; a Jodel D.117; and an 
H.3 Kolibrie ramjet helicopter. 

Weather during the first few days of the exhibition (which was 
held from April 27 to May 6) was wet, cold and gusty—not con- 
ducive at all to the sports-flying gala that should have been. Top 
honours for effective demonstration Fo under appalling condi- 
tions undoubtedly went to R. G. Van der Harten (Kolibric), 
Heinrich Schaefer (Do.27) and, especially, to Miloslav Kocir in 
the Zlin Trener. 

Throughout the period of the Industries Fair, a chartered B.E.A. 
Whirlwind was kept busy carrying international passengers who 
were in a hurry from Langenhagen Airport to the site of the main 
fair. At the fair, British aircraft-industry representation was pro- 
portionately even weaker than in the aircraft park at Langenhagen 
the only major companies choosing to exhibit being B.E.A. and 
D. Napier and Son. K. T.O. 


Lower three pictures, from the bottom: Scheibe Sperling, with 
Kolibrie helicopter in background; Piitzer Elster; and Klemm K1.1078. 
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HE practical progress made by West Germany’s aircraft 

industry since the ending of the postwar ban on powered 

aircraft on May 5, 1955, was effectively demonstrated for 
the first time at Hanover last week. At an exhibition at Langen- 
hagen Airport no fewer than six original designs of sports and 
touring aircraft were flown; also apparent was the industry’s 
strong basis of licence-production of foreign machines, and there 
were a number of novel projects. 

Organized by the Society of the German Aircraft Industry 
(Bundesverband der Deutschen Luftfahrtindustrie), the exhibition 
took place simultaneously with the German Industries Fair at 
Hanover. Its two sections comprised an indoor exhibition hall 
in which 45 companies exhibited their products (a number of 
associated component and equipment manufacturers were exhibit- 
ing at the main industries fair); and an outdoor park of aircraft 
which included foreign types. 

Guaranteed to make any visitor stop, stare and blink on + nome 
the display hall was the prominently mounted Swan I ornitho 
—or Schwingenflugzeug, to quote the designer, Walter Filt 
This single-seater prototype bas a tow-hook under the nose —" 
will be aero-towed as a sailplane, the occupant using leg-muscle 
power after release to operate a mechanism which flaps the outer 
wing sections and, it is hoped, delays the effect of gravity. 

This aircraft has not yet flown, and an increase in tailplane 
area may well be effected before the first flight. The angle of 
incidence of the five feather-like aerofoils forming each of the two 
outer wing panels varies throughout the flapping cycle. 

The 13-metre Swan | has a flying weight of 730 ib and is to be 
followed, once the principle of the design has been proved in 
flight, by a two-seater, 15-metre Mk 2 weighing 1,210 lb and a 
six-seater, 20-metre version of 2,980 Ib. e¢ Mk 2 would be 
powered by a turbine engine for take-off, and the Mk 3 would 
have a fuselage-mounted power unit to actuate the flapping wings. 

From projects on to actual aircraft, the most interesting of which 
at Hanover were perhaps the brace of RW.3 Multoplanes shown 
by the Rhein-Flugzeugbau company. Aptly described as a multi- 
purpose aircraft, the RW.3 is a tandem two-seater powered by a 
65 h.p. Porsche engine driving a pusher peller mounted in a 
vertical slot in the fin. As mentioned by Walter Neumark in his 
article on flying the prototype RW.3 in Flight of December 27, 
1957, eight-foot wing extensions can be fitted to give a useful 
gliding performance with the engine switched off. 

No longer just a novel totype, the RW.3 has been ordered 
by customers in Sweden, Brazil, Mexico, Japan and Spain, and is 
the subject of firm interest from Switzerland, Australia and 
Five aircraft have been built, a delivery period of 3-4 months is 
quoted, and the production rate is planned to rise to ten machines 
per month by July. A demonstration tour of the United Kingdom 
is expected to begin later this month. 

Compared with the prototype Multoplane, the production ver- 
sion (built to conform with U.S. Civil Air Regulations, Part 3) 
has a revised instrument panel and is 110 lb lighter. A 90 h.p. 
Continental could replace the standard Porsche engine if required. 

A German C. of A. has been granted to the prototype and is 


The Swan 1! ornithopter designed by Walther Filter (see text) made 
its public début at Hanover. This machine has not yet flown. 


expected in the immediate future for the production machine. 

Ex-works price of the RW.3 is DM 29,800 (about £2,540). 

Two examples of the Dornier Do.27 utility aircraft (flight 
es = Flight, June 14, 1957) were on view, in civil and 

itary markings respectively. Of the order of 428 Do.27s for 
the Luftwaffe, approximately 150 have been completed to date; 
and the company has private and government orders for 10-15 
civil machines. 

Low-wing touring aircraft included the all-metal Blume BI1.502 
four-seater and the Klemm KI1.107B three-seater, each of which 
is powered by a 150 h.p. Lycoming engine. The BI.502 was 
designed by Prof. Walter Blume and built by the Focke-Wulf 
company; while the K1.107B has been developed by the Klemm- 
Bélkow combination. The examples of both of these types at 
Hanover were a~4-¥ D-EKUB, the BI1.502, began life as the 
B1.500, making its flight in March last year. Since then 
its weight has increased to 1,480 Ib (empty), 2,140 lb (two-seater), 
and 2,470 Ib (four-seater). A second machine of this type has been 
built; both are designed to comply with British A.R.B. require- 
ments in the normal category (as a four-seater) and the semi- 
aerobatic category (as a two-seater). A design feature of the 
machine is its laminar-flow wing, a smooth surface being obtained 
with the aid of Redux bonding. 

The Klemm K1.107B, D-ECAD, is the successor to the 90 h.p. 
K1.107A. An initial batch of six machines is now under construc- 
tion, and the company hope to make about 30 during this year. 
The machine, which is semi-aerobatic as a two-seater, cruises at 
118 m.p.h. and is sold at DM 36,400 or £3,100 (standard version) 
and DM 39,100 or £3,340 (luxury version). 

One of the German industry’s larger production contracts is for 
the manufacture under licence of 220 Fouga CM.170R Magister 
jet trainers for the German Air Force (the total order is for 260 
machines, with 40 of these delivered from France). This work 
is being carried out jointly by Ernst Heinkel Fahrzeugbau 
G.m.b.H. and Messerschmitt A.G., operating together as Flug- 
zeug Union Siid G.m.b.H.; and one of the German-built machines, 
AA-149, was on show at Hanover. 

Magister production is divided between the two constituent 
firms. Complete fuselages are built by Messerschmitt at Augs- 
burg; and the tail unit, wings and nose by Heinkel at Speyer, 
Stuttgart. Final assembly is at Munich-Riem. The Magisters so 
far produced by Union Siid have all incorporated French com- 
ponents; the first all-German machines are expected to be 

completed next month. Other current products of the Heinkel 
company include components for Turboméca Marboré and 
Artouste engines; while Messerschmitt has a sizeable overhaul 


Two RW.3 Multoplanes (below) demon- 
strated their versatility at Hanover. 
Right, the revised cockpit layout of 
the production version of the RW.3. 
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Upper three pictures, from the top: Dornier Do.27 behind Stark 
Turbulent; Heinkel/Messerschmitt licence-built Magister; and 
Blume 502, with split and slotted flaps. 


and repair contract for Luftwaffe Sabres and T.33s at Munich. 

When the ban on German power-flying was lifted on May 5, 
1955, the tandem Motoraab put in a strong “first” claim by taking 
off in the early hours of that very morning. Successor to the 
Motoraab is the side-by-side two-seater known as the Elster and 
Piitzer company of Bonn, one of two 

light aircraft (in addition to the Do.27) at the 
ty show. Powered by a 50 h.p. Porsche ¢, the nose- 
cua flies at a weight of 1,430 tb and is sold or DM 21,500 

The other light high-winger was the SF.23 Sperling (Sparrow) 
D-ELAR, a uct of the Egon Scheibe company of Munich, 
well known for its range of sailplanes. Normally powered by a 
95 h.p. Continental, the Sperling can be fitted with any one of a 
range of 65-95 h.p. engines. 

py end little interest in the Hanover show was evidenced 

the German sailplane manufacturers. The only sailplane there, 
in fact, was a 15-metre L-Spatz 55 exhibited by *Burgfalke Flug- 
zeugbau of Regensburg. is company was also planning to 
demonstrate its M.150 Schulmeister (65 h.p. Continental) twin- 
boom trainer, but the aircraft had not appeared at the time of 
Flight’s visit to Hanover early last week. 

Among the most attractive and sprightly light aircraft demon- 
strated were the trio of crisp-looking Druine Turbulents built by 
the Stark company of Minden. These were three of an initial 
batch of ten aircraft (after three prototypes): for the future, the 
production of kits for amateur constructors, as well as the con- 
tinued manufacture of complete aircraft, is envisaged. 

The Stark Turbulent is powered by a Stark Stamo-1400 four- 
cylinder, 1,500 c.c. aircooled engine which develops 45 h.p. Com- 
pared with the original Druine design, the construction of the 
aircraft is stronger—and therefore heavier, at a flying weight of 
685 Ib. Selling price of the Turbulent is DM 13,800 (£1,180). 
The engine alone costs DM 3,400 (£290), or DM 3,520 (£300) 
with electric starter. 

As mentioned, the RW.3 and the Elster are powered by Porsche 
engines—perhaps the most attractive and proven indigenous power 
units available for German light aircraft today. The current four- 
cylinder Porsche series comprises types 678 0, 678/1 and 678/3, 
each of 1,582 c.c. The first two of these each produces 65 h.p. for 
take-off and 50 h.p. for cruising, and the 678/3 gives 52 and 
40 h.p. The reduction-gear ratio is respectively 1.7: 1, 2.12:1 
and 1:1. 

Among the exhibits in the display hall was a wide range of 
R.F.D., Irving and Martin-Baker equipment (by Dr. Gerhard 
Sedlmayr’s Autoflug company of Ham ; and a promising 
light-weight V.H.F. radio set made by x Egon Becker of 
Baden-Baden. The Becker equipment, designated AR 24, is par- 
ticularly suitable for sports and touring aircraft—and, indeed, was 
fitted in many of the aircraft displa at Hanover. It has 24 
crystal-controlled transmitter channels, variable receiver tuning 
over the frequency range 108-118 mc/s (navigation) and 118- 
132 mc/s (communication), and a total weight (including power 
unit and amplifier) of only 21 Ib 3 oz. 

Although not exhibiting at Hanover, the “northern union” group 
of aircraft companies—Focke-Wulf, Hamburger Flugzeugbau and 
Weserflug—are actively involved in West Germany’s current pro- 
gramme. This work includes the licence-production of the Nor- 
atlas transport and (by Focke-Wulf/Blume) the Piaggio P.149D. 

Among the foreign aircraft shown at Hanover were a represen- 
tative selection of U.S. business and executive types which included 
the current Beech and Cessna ranges, Mooney Mk.20A, Helio 
Courier and the first Piper Comanche to be delivered to Euro 
(NS5089P). Representing Britain, Czechoslovakia, France and 
Netherlands respectively were a de Havilland Dove; Super pn 
L-60 Brigadier and Zlin Z.226T Trener; a Jodel D.117; and an 
H.3 Kolibrie ramjet helicopter. 

Weather during the first few days of the exhibition (which was 
held from April 27 to May 6) was wet, cold and gusty—not con- 
ducive at all to the sports-flying gala that should have been. Top 
honours for effective demonstration — under appalling condi- 
tions undoubtedly went to R. G. Van der Harten (Kolibrie), 
Heinrich Schaefer (Do.27) and, especially, to Miloslav Kocir in 
the Zlin Trener. 

Throughout the period of the Industries Fair, a chartered B.E.A. 
Whirlwind was kept busy carrying international passengers who 
were in a hurry from Langenhagen Airport to the site of the main 
fair. At the fair, British aircraft-industry representation was pro- 
portionately even weaker than in the aircraft park at +E 
the only major companies choosing to exhibit being B.E.A. and 
D. Napier and Son. K. T. O. 


Lower three pictures, from the bottom: Scheibe Sperling, with 
Kolibrie helicopter in background; Pitzer Elster; and Klemm K1.1078. 
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THE INDUSTRY 


Fairey Changes 


NEW senior executive appointments in the engineering division 
of the Fairey Aviation Co., Ltd., have been announced. 
Mr. Robert L. Lickley, technical director and chief engineer, 
has now relinquished the latter appointment. Dr. G. S. Hislop, 
formerly chief designer (helicopters) has been appointed chief 
engineer (aircraft); and Mr. L. R. E. Appleton, head of guided 
weapon design and development, becomes chief engineer (Heston). 

Dr. Hislop will be in charge of all design (including flight 
development), technical office, drawing office and laboratory work; 
and Mr. Appleton will be responsible for the guided weapons, 
nuclear engineering and electronic instruments teams at Heston. 
Both will be directly responsible to the technical director. 


Rebecca Orders 


AMONG orders received recently by the electronics division of 
Murphy Radio, Ltd., for Rebecca Mk 8 equipment is one 
from the Indian Air Force for their Hawker Hunters. Deliveries 
are being made to B.O.A.C. of Mk 8B equipment for their D.H. 
Comet 4s; and the Department of Transport for South Africa has 
just ordered a quantity of Eureka Mk 7 beacons—to be installed at 
seven principal airports—following the S.A.A. decision to fit their 
Viscounts with D.M.E. in the form of Mk 8 Rebecca. 


New Caliper Gauges 


FROM Aylesbury Turned Parts (True Screws), Ltd., of Britan- 
nia Street, Aylesbury, Bucks, come details of the Helios range 
of precision measuring instruments—vernier calipers, height 
gauges and dial calipers—for which they are sole U.K. agents. 

Lately introduced in this range—which originates in Western 
Germany—are a vernier caliper with hinged jaw and a combined 
caliper giving English and metric readings. The first-named is a 
caliper gauge of orthodox construction, with the usual internal 
and external measuring faces, but with the important exception 
that the sliding member can be swung sideways to permit measure- 
ment over two points not lying on the same axis. 

The second instrument is again basically an orthodox internal 
and external caliper gauge, but is provided with a Plexiglas-pro- 
tected dial giving metric and English readings in addition to the 
direct readings from the thumb-roller sliding member. 


Dart Engine Overhaul Stand 


LLUSTRATED here is a 

new strip/assembly stand 
developed and manufactured 
by Morfax, Ltd., of Willow 
Lane, Mitcham, Surrey, for 
overhaul of Rolls-Royce Dart 
RDa.6 and RDa.7 engines. The 
stand has been approved by the 
engine manufacturers and is to 
be referred to in their overhaul 
manual. 

The engine can be rotated in 
both planes and locked in soo 
position. Rotation in the hori 
zontal plane is by a tommy-bar 
attachment to the main frame, 
while vertical rotation is either 
by a reversible air motor or a 
handwheel operating through a 
reduction gearbox. 

The tubular chassis forms an 
air reservoir and Schrader 
unions are fitted at strategic 


The Morfax stand for Dart 
engines, described in the news- 
item above 
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Attending this Hawker Hunter at Dunsfold is the fuel-gauge calibra- 
tion van which Waymouth Gauges and Instruments, Ltd., can now 
place at the i gens of aircraft manufacturers wishing to have checks 
of pre-production and production installations. 


points for use with pneumatic tools. A triple unit comprising 
air/water separator, control valve and lubricator protects pipework 
and air tools. The engine is supported in the inner ring by three 
links offset to counteract expansion. 

Details include a drip-tray with gauze and drain-cock, tool trays 
and wheels (castor or fixed) with neoprene tyres resistant to 
synthetic oils. 


Leading-edge Form Projector 


‘THE instrument illustrated below has been designed by the West 

London Optical and Tool Co., Ltd., of Witney, Oxfordshire, 

for the optical projection of the leading edges of scale prototype 

aerofoils. It provides an accurate x 20 magnification of the leading 

odes, and is applicable to wings with sweepback of from 15 to 
eg. 

A point source of illumination is provided by a standard 100W 
projection lamp and the lamphouse itself can be angled or posi- 
tioned up to 45 deg either side of centre, thus providing a means 
of checking the complete contour of the leading edge. 


Leading-edge form projector (West London Optical and Tool Co.). 


The instrument is supplied for bench mounting, but without a 
work-holding fixture. ¢ makers state that the latter, apart from 
holding the work to be dudes, should have an adjustment allow- 
ing for correct angle of sweepback and a form of movement to 
enable the leading edge to be viewed at any station. 


IN BRIEF 


Mr. W. A. Dymond has been appointed commercial manager of 
The Photographic Survey Corporation, Led, of Toronto. 


Visitors to the ine Regis airstrip of Lec Refrigeration, Ltd., 
are now able to use the Telex facility (No. 8687) recently ins 
at the company’s there. 

Mr. D. Milne, C.A., re been appointed secretary of William 
Jessop and Sons, Ltd., and their associated company J. J. Saville 
and Co., Ltd., and Mr. J. V. Gregory has been appointed assistant 
secretary, following the death of Mr. F. Briggs, F. C.LS., who was 
secretary of both companies. 

Some 300 apprentices and over 200 guests attended the annual 
dinner of Dowty Group apprentices at the Town Hall, Chelten- 
ham, on April 25. General Sir Brian Robertson, chairman of 
the British Transport Commission, was the principal guest; and 
other speakers were the Lay woh Cheltenham, Clir. C. G. Irving; 
Mr. Michael Crouch; ey and Sir Dowty. 


A new type (HT 125) of lightweight rechargeable battery 
(0.125 amp hr nominal) utilizing strips of from one to ten cells 
which can be arranged in any desired form before ~ my in resin, 
has been produced by Venner Accumulators, ; Kingston 
By-Pass, New Malden, Surrey. 
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this 
advertisement 
would be 
incomplete 

=, without Dot 

fasteners... 


So would many 
priority jobs 
in Britain's 
most progressive 
industries ! 


Trade enquiries only. 


CARR FASTENER CO. LTD.. 

STAPLEFORD, NOTTINGHAM. Sandiacre 3085 
London: 47 Woburn Place, W.C. MUSeum 1433 

Manchester: 50 Newton St. Manchester, 1. Cen. 4057} 


Bi reniaghomn: 214/5 Daimler House, Paradise Street, 
Birmingham, 1. Midland 2297 


13 Queens Street Glasgow C.1. CITy 


FLIGHT 


g us in early. 


Airscrew have designed and made fans for 


very many leading British aircraft. Long 
experience of the ordinary—and the 
extraordinary —and a habit of making 
fans that really perform to specification 
have combined to put Airscrew in an 


unrivalled position. 


THE AIRSCREW COMPANY & JICWOOD LIMITED 
WEYBRIDGE * SURREY 
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to BLACKBURNS on the successful 
flight of the NA.39. 


We are proud that our products 
were specified in the production of 
this fine aircraft. 


WESTERN MANUFACTURING (reaonc) LTD 


AIRCRAFT DIVISION - THE AERODROME - READING - BERKS 
Telephone: SONNING 2351 Telegrams: HAWK, READING 


We are proud to announce that we 
have supplied the major portion of the 
Hawker Siddeley Group Hunter pro- 
gramme requirements for Electrical 
Connectors (Prefabricated Inter-Unit 
Connections for V.H.F., Telecom and 
general Radar and Navigational Aids) 
since the inception of the Hunter series. 


We have supplied a large range of 
connectors direct to the Manufacturers 
LONDON LTD and also through the Ministry of 


We specialize in the manufacture Supply for all marks of Hunters includ- 
of ing the requirements for N.A.T.O. 


RADIO CONN ECTORS (Fokker and Avion Fairey) and the 


Junction boxes, complete terminations, moulded Indian and current Swiss orders. 
connectors and inserts, aerial kits, wireless 
remote contro! units, insulater and A.1.D. A.R.B. 1.E.M.E. 
similar assemblies, etc., etc. 


Test gear available for testing up te 10,000 volts Fully approved. 


E.R.S. Ltd., Brookwood Rd., London, $.W.18 Telephones and Telegrams: PUTNEY 3402/3/4 
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Congratulations 


Blackburn 


the 


(Glad we were able to help) 


LECTRO- 
YDRAULICS 


LIMITED 


WARRINGTON 
Telephone :- Warrington 35241 
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POWER 


@ Weight saving 

@ Safety 

@ Reliability ACK 
@ Hydraulic efficiency 

@ Accessibility 

@ Ease of 


TYPE 275 Mk. 1 U AS TS 
NTE 21 experience in Aircraft Hydraulics 


Please write for leaflet giving technical data 
INTEGRAL LTD., BIRMINGHAM ROAD, WOLVERHAMPTON Tel. Wolverhampton 24984 


\ AMERICA’S 
Specialists 
stainless steel 


receiver. Receives from 108 to 127 mc 
Suppliers of stainless > P with crystal-calibrated tuning; transmits 
; ; : a between 118 to 126.7 mc. 7-10 pounds 
steel fabrications to . installed. NARCO OMNIPLEXER attach- 

ment provides VOR navigation. 


Hawker Aircraft Ltd. 
for use on the ; — NARCO OMNIGATOR Mk Il 
Complete NAV/COMM package. Com- 
Hawker Hunter. bines 27-channel VHF transmitter, VHF 
receiver with tone tuning, VOR/ILS local- 


izer, 75 mc marker beacon receiver. Widely 
used for instrument operations. 17.9 


Specialist workers in stainless steel for over 25 yea rs te iestaltod 
Welded fabrications. 
Plate and sheet metal workers. NARCO SUPERHOMER 


‘ Most widely used VHF NAV/COMM 
Deep drawn press workers (up to 30” diameter or 


18° deep). transmitter, VOR navigation. 11 pounds 
Small pressings and machined components. instal’. 


X-ray facilities. A.1.D. approved. 


Narco also builds other NAV/COMM equipment 
including the famous Sapphire 1016A — 90-360 


The Taylor Rustiess Fittings Co. Lid. spproved for scheduled airline we. 


Head — London — 
any ae For full information write or cable: 


Ring Road, 14, Great Peter Street, 
Lower Wortley, Westminster, Ven 
LEEDS, 12, LONDON, S.W.1. AIRCRAFT SUPPLIES, 


Telephone: Leeds 638711 /2/3 Telephone: Abbey 1575 Teterboro, N. J., U.S.A. Cable VANDUSAIR 
NARCO world-wide Distributors 
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HOT AIR REDUCING VALVES 

The Hymatic range of reducing valves for the 
precise pressure control of engine 

tapped air is further extended by the PS6o series. 
Used for fuel transfer, fuel system and 
recuperator pressurisation, hydraulic reservoir 
pressurisation and ventilated suit systems, 

the PS60 may include an integral relief valve 
and control in relation to absolute, ambient or 
other variable datum pressure. The PS60 

with integral relief valve weighs 1.3 Ib., and 
without relief valve 0.8 Ib. It will accept air up to 
175 p.s.i. and 300°C., and very closely control 
the outlet pressure at any flow up to 25 c.f.m. 


Hymatic, as leading engineers in the 

Aircraft equipment field, have been responsible 
for the design and precision 

manufacturing of many products including: 


High pressure compressors 
Cartridge operated valves 
Ground charging valves 
Automatic regulator valves 
Anti-g valves 

High flow reducing valves 
High pressure reducing valves 


Congratulations on 
the success of the 
Blackburn NA.39 
Naval Strike 
Aircraft, for which 
we are happy to 
supply equipment. 


...by Hymatie 


THE HYMATIC ENGINEERING COMPANY LIMITED - REDDITCH - WORCESTERSHIRE 
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Senior Service Engineers 


are required in the 


Aircraft Equipment Division 


of the 


These appointments are for men with H.N.C. or higher 
qualifications in Electrical and Mechanical Engineering. 
The successful appliconts will be based at Bradford, but 
after an initial course of training will be required to 
operate in close conjunction with leading engine and aircraft 
manufacturers and operators. 


Salery will be in accordance with qualifications and 
experience and will be discussed at an interview. The 
vacancies are for posts on the permanent staff and there is 
a contributory pension scheme. Housing assistance may be 
provided to the successful candidate. 


Applications, which will be regarded as strictly confi- 
dential, should in the first instance be sent to:— 


Department C.P.S., 336/7 Strand, London, W.C.2. 
Quoting reference F 290C. 
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IN THIS GEOPHYSICAL YEAR —remember 


4 
CLIPS HAVE ENCIRCLED 


TRADE mane 


THE WORLD FOR THE LAST 35 YEARS 


Make sure it's genuine—look for the Trade Mark Jubilee 


1. ROBINSON & CO. (GILLINGHAM) LTD., LONDON CHAMBERS, GILLINGHAM, KENT. TEL. 5282 


scooters and mopeds 


Expert advice on buying, riding 
and maintaining these machines. 


Invaluable The only book of its kind written 

in easy, non-technical language 

advice and offering advice on how to 

choose your machine, describing 

on buying how it works and how to look 
after it. Special chapters are 

riding and included on how to handle a 
scooter or moped with confidence, 

maintenance on the requirements of the law, 


on how to keep dry and warm 
and on how to trace troubles if 
the machine stops suddenly miles 
from anywhere. 


7s. 6d. net 
by post 8s. 2d. 


Illustrated 


122 pages 


by |. R. Hingston 
from all booksellers 


Published by Iliffe & Sons Ltd. 
Dorset House, Stamford Street, 
London, S.E.1 


SCREW THREAD ENGINEERING BY 
ARMSTRONG PATENTS CO. LTD., EASTGATE, BEVERLEY, YORKSHIRE 


AIRCRAFT EQUIPMENT DIVISION > 
m 
F 
English Electric Co. Lid. 
q M1] I) 
i 
OF LIGHTER SECTION 
DUTY ASSEMBLY, FRE 
CORROSION, STRIPPII 
You mutt hie... | 
HELI-COUL . HELI-NUT 
SCREW THREAD INSERTS WIGH ENOURANCE NUTS 
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PRESS DAY —Classified advertisement 

“copy” should reach Head Office by 

FIRST POST THURSDAY for publication 

in the following week's issue subject to 
space being available. 


FLIGHT 


CLASSIFIED ADVERTISEMENTS 


Advertisement Rates. 5/- per line, minimum 10/-, average line contains 6-7 words. 
Contracts, Patents, Legai and Official Notices, Public Announcements, Public Appointments, Tenders 6/- per 
address must be counted. All adver- 
to FLIGHT Classified Advertisement Dept., Dorset 


line, minimum 12/-. Each paragraph is sy se 
tisements must be strictly prepaid and should be 
House, Stamford Street, London, 8.E.1 


Postal Orders and 
and crossed & Co. 


who use these columns regularly are allowed a discount of 5%, for 13, 10% for 26 and 15%, for 


tely, name and 


cheques sent in gages for advertisements should be made payable to Iliffe & Sons, Ltd., 


Trade Advertisers 
52 consecutive insertion orders. Full particulars will be sent on application. 


Box Numbers. For the convenience of private advertisers, Box Number facilities are available at an additional 
charge for 2 words plus 1/- extra to defray the cost of registration and 
advertisement charge. Replies should be addressed to “Box 0000, c/o Flight,”’ Dorset House, Stamford Street, 


London, 8.E.1. 


The Publishers retain the right to refuse or withdraw advertisements at their discretion and do not acce 
for delay in publication or for clerical or printer's errors although every care is taken to avoid mista 
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Special rates for Auctions, 


tage, which must be added to the 


liability 


PU 


Dealers in Aircraft throughout 
the World 


Offices: LONDON (Head Office) 
NEW YORK, BOMBAY, KARACHI, 
JOHANNESBURG, MEXICO, LAGOS 


offer 
A fine low-priced executive, 
passenger, or freight aircraft 


De Havilland Rapide 6-AIUL 
Well-equipped, presently with 7 
passenger seats 
i — hours since major overhaul 

Plessey 61A trans-receiver, S.B.A., 

Bendix Automatic. Radio compass. 
Engine hours, 75 and 165. 
12 months Certificate of Airworthiness. 
A second similar aircraft is also 
: available at the same price. 
Price £1,950 


R. K. DUNDAS, LTD. 
‘ 59 St. James’s Street, London, S.W.1 
Tel.: HYDe Park 3717 
Cables: ‘‘Dundas Aero,”’ Piccy, London 


DERBY AVIATION LTD. 
Aircraft and Engine Overhaul 


Telephone: ET WALL 323 


Are seeking an aeroplane for the 
Sesser if so, what could suit 


you more admirably than 
A MILES MONARCH 
chat seats three in comfort, cruises at 
110 m.p.h. behind a reliable and econo- 
mical Gipsy Major | that has run only 
250 out of its 1,500-hour life, and has a 
new C. of A. after overhaul in our own 
workshops? Unfortunately, however, 
THERE IS ONE SNAG TO THIS 
in that we have only one such machine 
available. It will be sold to the first caller 
at a price 
£995 ex our Derby Works, so 
MIGHT THAT BE YOU? 


LONDON OFFICE: Telephone : ABBEY 2345 
78, BUCKINGHAM GATE, S.W.!. 


AIRCRAFT FOR SALE 


W. S. SHACKLETON, LTD. 
EUROPE’S LEADING AIRCRAFT BROKERS 


USTER ALPHA (G-APAF). Lyoming 0-290-3 

engine. Airframe 60 hours since new in 1957, 
— 60 hours since coungione overhaul. Dual con- 
trol, V.F.R. instruments, engine silencers, starter, 
navigation lights, battery, wind driven generator, 
cabin heating, wiring and Plessey aerial for radio 
installation, bench rear seat. rtificate of air- 
worthiness until December 1958. In new condition 

ughout, this very delightful (aeroplane has just 
been taken into stock, wy xt for 


peg ex Kidlington, £1,900. 
T** ORCRAFT Plus D, G-AHXG. Cirrus 
Minor I engine. Airframe 1,260 hours since 


new, on 250 hours since complete overhaul. Dual 
control, V.F.R. instruments, 2 seats. Certificate of 
Airworthiness until April 1959 (R.Ae.C. 3 ars 
schedule). Immediate delivery ex Sleap em, 
Shropshire, £700. 
AY TER MARK V G-ANFU. Lycoming 0-290-3 
engine. Airframe 2,265 hours since new, engine 
since overhaul. + - full 
ind flying na tion lights, battery, 
cabin heating, Murphy L.A.12. 
Single channel vit H.F. . operated). Certificate 
of Airworthiness to June 1958, immediate delivery ex 
Southend Airport, £990. 
USTER AUTOCRATS, G-AIGC, G-AHHK, 
G-AIZW. We have been authorised to offer for 
a period of one month only, three Auster Autocrats 
at a special figure of £1,000 each. All have been com- 
letely rebuilt and re-upholstered, and are fitted with 
s Minor II engines, nil hours in two cases and 
82 hours since complete overhaul in the third. Certi- 
ficates of Airworthiness are valid until December 1958 
for one of the aircraft, and until January 1959 for two. 
All are standard 3-seat ion and one is fitted 
with a directional gyro in addition to the V.F.R. instru- 
ments. weer ty delivery ex Thruxton, £1,000 each. 
USTER AUTOCRAT, G-AGYP. Cirrus Minor II 
engine. Airframe 1,076 hours, engine 460 hours 
since complete overhaul. Dual control, blind flying 
el, starter, battery, generator, | range tank, 
kco 4-channel V.H.F. radio. Certificate of Air- 
worthiness until oe 1958. Immediate delivery 


ex ee Manches £1,000 

W. SHACKLETON, LTD., 175 Piccadilly, 
e London, W.1. Phone: HYDe Park 2448-9. 

Cable: “Shackhud, London.” [0070 


GER MOTH, 257 hours on oe engine, C. of A. 
to July 1959. This aircraft has been maintained 
~ gy ~ of cost, and fitted with every conceivable 
ble for i £575. 
AHIPMUNK MK 22, STR/9X V.H.F., starter, 
plus all usual equipment. Aircraft being over- 
hauled to A.R.B. ——-, Will be sold with nil 
hours engine, and new C. of A 
ILES MESSENGER. Engine hours 32. Cirrus 
Major III. C. of A. to July 1960. Plessey V.H.F. 
Starter. Condition as new. £1,850. 
CONSUL EXECUTIVE. Excellent condition, avail- 
able immediately. £2,000 
LL specification of any “aircraft will be sent 
on request. 
H.P. Terms arranged for all aircraft we sell. 


TRAVELAIR, LTD. 
115 Oxford Street, London, W.1. GER. a 


RROLLASONS for Tiger Moths. CROydon 


H. DOVE Aircraft. ilabl diately. 


GER MOTH in excellent condition. Very low 
engine hours. 6 months C. of A. £500. Box No. 
5845. [7842 
| ae CUB J3C-65. Nil houred ine. C. of A. 
March, 1959. £750 o.n.o. Seen c/o Hants Aero 
Club, Eastleigh. (7860 
YENDAIR of Croydon Airport offer Taylorcraft. 
Zero hours engine. Twelve months C. of A. Tiger 
Moth. Engine hours 690. Six months C. of A. to run. 
Also choice of three Auster Mk V aircraft, and a 
Proctor III. Vendair, Croydon $777. [0603 


W.S. SHACKLETON LTD 


Europe’s Leading Aircraft 


Brokers 
offer 


VICKERS VISCOUNT 
FOR HIRE 


* Available until October, 1958, with 
possible extension of two more 
months if required. 

Viscount 700D Series, 52 or 57 
passenger seats. 

Rolls-Royce Dart 510 engines, and 
de Havilland propellers. 

Bendix weather radar in addition to 
full airline radio installation. 
Charter will be so arranged that only 
minor checks 1 and 2 need be done 
by hirer. 


W. S. SHACKLETON LTD. 
175, PICCADILLY, LONDON, W.1. 
HYDe Park 2448-9. 


WIRE 


CROSS MFG. CO. (1938) LTD 
COMBE DOWN, BATH 


TEL: COMBEDOWN 2355/8 
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AIRCRAFT FOR SALE 


LY PIPER. Over 1,200 APACHES lead the world 
in twin engined executive transportation. Sole 
distributors in Great Britain and Ireland: I.A.C., Ltd., 
62 Merrion Square, Dublin. Phone 62791. [0208 
RISTOL Wayfarer, 48-seater, good spare holding 
available. For further details apply Ehannel Air- 
ways, Southend Airport. Tel.: Rochford 56460 /56435. 
[0033 

The 1958 Apache—more speed, more 
added comfort. Sole Dis tors in 

Goon Britain and Ireland: 1.A.C., Ltd., 62 Merrion 
Square, Dublin. Phone 62791. [0610 
HE YORKSHIRE AEROPLANE CLUB invite 
offers for their fleet of Three Auster Autocrats all 
fitted with Cirrus Minor Ila engines and Messenger 
with full 12 months C. of A., small hours. All well 
maintained. Apply The Secretary, Yorkshire Aecro- 
plane Club, Sherburn-in-Elmet. (7852 
ERCIVAL PRINCE 8-seater passenger or execu- 
tive aircraft. Cruising 145 knots. ec 800 
miles. Fitted 140-channel Standard 12D H.F., 
Marconi Radio Compass A.D.F. 7092A, Fan Marker 
Receiver and Decca with Flight Log on Hire Agree- 
ment. Airframe hours less than 1,000 total since date 
of manufacture in 1952. Owners, ch ah larger air- 
craft, will accept £11,000 for = ic. artin- 
Baker Aircraft , Ltd., Denham 221 (7865 


AIRCRAFT WANTED 


IVES, in airline or executive condition, required 
RIVATE executive commercial re- 
quired Lrd., Oxford 
Street, London, W.1 382. (0612 


AIRCRAFT ACCESSORIES AND ENGINES 


J. WALTER, A.J.W. 
spares 
ENGINE spares 
ACCESSORIES 
JNSTRUMENTS 
WRITE, call, cable or telephone 


A, J]. WALTER, Gatwick , Horley, Surrey. 
Horley 1420 and 1510 (Ext. 105/6). Cables: 
Cubeng, London (0268 
28 CHEETAH X engines in wooden cases, £12 each, 
carriage extra. Box No. 5808. [7831 
OLLASONS are specialists in — overhaul of = 
Gipsy engines. CROydon 515 {01 
ROPELLER wanted. No. Z304/1 re 
Swallow Pobjoy Yorkshire Aeroplane Club, 
Sherburn-in-Elmet, Yorks. [7822 
G'Ps* MAJOR Mk 10 and Mk 1 engines. Part 
exchange offered with time expired engines. Pro- 
liers for most types light aircraft. Mitchell Aircraft, 
td., The Airport, Portsmouth. Tel.: 717641. [0351 
HILLIPS & WHITE, LTD., offer from stock 
instruments and instrument parts. Navigational 
equipment, electrical components, airframe parts and 
hydraulic components and parts. Engine spares for de 
avilland Gipsy Major and series, also Arm- 
strong Siddeley Cheetah IX, X, XV 
lists available. 61 ‘s Gardens, 
Tel Ambassador 8651, 2764. Cables: 
London 


(Instruments), Ltd. 


Grraie 


HELICOPTERS 


HE ICOPTER Services, Ltd., offer their aircraft for 
all helicopter services. 96 Piccadilly, London, W.1. 
Phone GRO 


5495/6 [0800 


R.A.F. OFFICERS 
UNIFORMS 


LARGE SELECTION IN STOCK 
NEW AND RECONDITIONED 
FISHERS, 86/88 WELLINGTON ST. 
WOOLWICH, S.E.18 ‘PHONE 1055 


TIME OF FLIGHT CLOCK 


Smiths. Type V306, ref. 6A 3157 
Jaeger le Coultre Swiss jewelled move. 
ment. 3 clocks in one, 8 day clock, £ 15 
of F clock, 1/5 sec Stop Watch mount- 
ing type 3° overall. Computes time of flight 
during journey or total time of journey which 
involves intermediate stops. Fluorescent for 
night Aying. 12 months guarantee 


UNITED TECHNICAL SUPPLIES 


Dept. Ft.. 3, Harrow Read, London, W.2. PAD 2515 


FLYING 
HELMET 


No. 103 


39/6 


Leather Flying 
Helmet for the 
Club Flyer. Suit- 
able for use with 


No. 214. Weight 
8 ozs. Brown 
Sizes 6} to 


Gosport tubes C/No. 214, 22/6. 
KHelmets complete with Gosports, 59/6 per set 
Ex R.A.F. Flying Helmets (used but in good con- 
dition) all sizes, 27 6. 
rt Tubes for R.A.F. type helmets. C No. 213, 
%Goggles Mk. 8. R.AF. pattern, 25/-. 
* anti-glare, R.A.F. pattern, case 


6. 
Cape flying Gloves, 14/6. 
Terms to Flying Clubs. 


leaflet on request. 


Trade supplied. 
(Dept. F) 
DON, W.1 


Tel. MUSeurn 4314. pest... Wesdo, London. 
Open ali day Seturday 


9 May 1958 


AIR PHOTOGRAPHY 


MORSE Film Development Units and Film Driers. 
Continuous Film Printers; Mason 
Contact Printers; Water Suppl Gases 
Machines; F.24 Spiral and Spool oping tfits; 
K.17; F.52; K.49; and F.24 Cameras, 
zines, Controls, Vacuum Pumps, Motors and 
Spares for above Cameras; 16 m/m and 35 m/m 
Cameras, Projectors and Also uanti 
of Aerial Film (all sizes). Y 1 
Road, London, E.5. Tel. : [0290 


GLIDING TUITION 


CORNISH GLIDING CLUB, Perranporth. Cliff 
i site adjoining Chalet Holiday Camp. 9 
Holiday urses between May/October for non- 


members. Number of flights refunds guarantees similar 
to Lasham. Excellent aches, 


vide 
Milner. ~Haigh, Hawks Point, Carbis Bay, 
78 


HANGARS 


DYCE AERODROME, ABERDEEN 
Hangars and Buildings 
ble for light industry, offices and storage. 


Z AERO SERVICES LTD. 
14, South Wharf Road, 
London, W.4 
Tel: AMBassador 0151/2 
A.R.B. APPROVED STOCKISTS 
*% 4-, 10- and 44-channel VHF Transmitting and 
Receiving Equipment (TR-1520, TR-1936, etc.), 
similar to STR-9, 9X and 9Z 

ARC-1I Transmitter-Receivers, 10 or 50 channel. 

Radio Compass Installations SCR-269G. 

ARN.? All component units available 

Inverters MG-149F: Plugs, Elbows, 
Single and Double Couplings; Controls, etc 

*% American SCH-51 I.L.S. Installations and com- 
ponent parts. Aerials AS27/ARN-5. Marker 
Beacon Receivers 

* Aircraft Receivers BC-453, BC-348, BC-312 

* Liaison Equipment: Transmitters BC-375, BC- 
1991. Power Units PE-73; Plugs and Spares 

* British RAF Type Receiver Headgear 
Assemblies with Electro-magnetic or throat 
microphones. 

% Headsets HS-33 and Microphones T-17 

% Cannon and Amphenol Plugs and Sockets 
Telephone Plugs PL-54, PL-55, PL-68, PL- rh 

* Aircraft Test Equipment. Bond Testers; H.T 
Leak Testers; Cell Testers; Meggers, etc 

Please write for full Catalogue. 


A 
AIRWORK SCHOOL OF AVIATION 
PERTH AERODROME 
SCOTLAND 
offers 
MINISTRY APPROVED COURSES 
for 
COMMERCIAL PILOT'S LICENCE 
INSTRUMENT RATING 
PRIVATE PILOT'S LICENCE 


Also special, advanced, refresher, con- 
version and helicopter training 


Apply to the Principal or to Manager, 

Flying Training Division, Airwork Services 

Limited, Sutton Lane, Langley, Bucking- 
hemsehire. (Langley 520) 


Te be let on lease 
singly or in blocks of from 1,000 to 2,000 sq. ft. 
or more with the advantage of 
Full Flying Facilities. 


Details from the Aerodrome Manager, M.T.C.A 
Dyce A . Dyce, A Tel. Dyce 33. 


PUBLIC ANNOUNCEMENTS 


AIR TRANSPORT ADVISORY COUNCIL 


AIR TRANSPORT ADVISORY COUNUIL 
give notice that they have received under- 
a applications to operate scheduled air 


Pos B.K.S. Air Transport, Ltd., of 1 Marylebone 
h Street, London, W.1, for the follo 


Scheduled Services to be operated wil 
—_ and Ambassador aircraft for the carriage of 
frequency in with traffic demand for 10 
ears from Ist October, 1958:— 
4 PPLICA’ TION No. 1673 between Southend and 
PPLICATION No. 1674 between Southend and 
Brussels. 
PPLICATION No. 
These applications will be considered by the 
Council under the Terms of Reference issued to 
them by the Minister of Civil Aviation on 30th July 
to these applications must be made in writing stating 
the reasons and must reach the Council within 14 
ove of the date of this advertisement, addressed to 
3 Dean’s Yard, London, S from whom further 
details of the applications may be obtained. When an 
objection is made to an application by another air 
ing to operate the route or part of route he question, 
their application, if not already submitted to the 
Council, should reach them within the period allowed 


tourist y freight and mail, at 
Amsterdam. 
1675 between Southend and 
Dusseldo 
1952. Any representations or objections with regard 
Secretary, Air Trans Advisory Co 
transport company on the grounds that they are apply- 
for the making of representations or eeueegs oe 


AIRCRAFT SPRING WASHERS 


TO B.S. 
SPECIFICATION 


S.P.47 


CROSS MFG. CO. (1938) LTD., COMBE DOWN, BATH 


ws da 
FLIGHT 
$8 
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PUBLIC APPOINTMENTS 


TUITION 


MISCELLANEOUS 


GHANA PUBLIC SERVICE COMMISSION 


APTS oe are invited for the post of Air 
Traffic Control Officer (Grade 1) in the Depart- 
ment of Civil Aviation. 
UTIES: To undertake solo watch-keeping at Accra 
Airport in charge of the following services: Aero- 
drome Control, Approach Control, Air Traffic 
Advisory Service, Rescue Co-ordination Centre and 
to deal with administrative matters pertaining to air 
traffic control services 
UALIFICATIONS: Candidates must have suc- 
cessfully completed a recognised course in Air 
Traffic Control and possess an Air Traffic Controller's 
licence/certificate with the appropriate rating. Air- 
crew experience, preferably as Pilot or Navigator, 
would be an advantage 
PPOINTMENT will be on contract for 2 tours 
each of 18-24 months’ duration in the con- 
solidated salary scale £1.380 x £50—£1,730. Entry 
point determined by qualifications and experience. 
Gratuity at rate of £12 10s for each completed month 
of residential service payable on completion of con- 
tract. Outfit allowance £30-£60 on first appoint- 
ment. Free first class passages for officer, wife and 
up to 3 children under 18 years and in addition an 
education allowance for children when not resident 
in Ghana of £100 a child for up to 3 children under 
18 years. Generous home leave on full pay. Income 
tax at low local rates. Preservation of superannuation 
ension rights, where applicable, can be arranged. 
RR further particulars and application form write, 
Stating age, qualifications and experience to The 
Director of Recruitment, Ghana High Commissioner’s 


ce, 13 Belgrave Square, London, S.W.1. Closing 
date for initial enquiries 24th May. [7863 
LINK TRAINERS 
Db Link Trainers for sale. Box No. 5824. [7835 
CLUBS 
QURREY FLYING CLUB, Croydon Airport, 


M.C.A. Approved for private pilot's licence. 
Tiger Moth, Hornet Moth, Leopard Moth and Pren- 
tice. Open seven-day week. Croydon 9126. [0292 
ERTS AND ESSEX AERO CLUB, Stapleford 
Tawney Aerodrome. C.A. approved private 
pilot’s licence course. Auster, Gemini and Tiger 
aircraft. Trial lesson 35s. 15 miles centre of London. 
Central Line Underground to Theydon Bois, bus 250 
to club. Open every day. Tel.: Stapleford 210. [0230 


TUITION 


L™* Training to I/R standards. 

JNSTRUMENTAL Flying. 

(COMMERCIAL Pilot Licences. 

EVERY aircraft fitted with radio. 

NicaT Flying. 

(CHIPMUNK aircraft available. 

OUTHEND-ON-SEA 


% Municipal Air Centre and Flying School, 
cipal Airport, Southend 
0453 


AIRWAYS AERO ASSOCIATIONS LIMITED, 
Croydon Airport. 

M T.C.A. Approved BPs. C.P.L., 1/R. Courses 

* on fleet of Chipmunks, also and 


Consul 
with LL.S., and 
Full time 


Muni- 
thend-on-Sea, Rochford 


AIR SERVICE TRAINING 


The only fully equipped private School of Aviation. 
Specialist staff, comprehensive equipment and full 
residential and recreational facilities within the School 
ensure the soundest training for an aviation career. 


M.T.C.A. APPROVED COURSES 


for private and commercial pilot's licences and main- 
tenance engineers’ licence in categories ““A’’ and “‘C.”’ 


HELICOPTER COURSES 


for private and professional licences. Details available 
from the Commandant. 


AIR SERVICE TRAINING, LTD., ° 


Hambie, Southampton. Tel.: Hamble 9. 
0970 


CIVIL PILOT/NAVIGATOR LICENCES 


AVIGATION, LTD., provides full-time or postal 
tuition, or a combination of either of these methods 
to suit individual requirements for the above licences. 
Classroom instruction can be provided for A.R.B. 
General, certain Specific Types and Performance 
Schedule examinations. Link Training Dept. at 
MONarch 1364. 

For full details apply to the Principal. 


AVIGATION, LIMITED, 
30 Central Chambers, Ealing B/way, London, W.5 
Tel.: Ealing 8949. (0248 


A SUCCESSFUL career for your son. 


ERONAUTICAL, technical and practical training 
for all branches of aeronautical engineering 
Diploma course leads to executive appointments in 
civil aviation design and development, draughtsman- 
ship, maintenance, etc. Extended courses to prepare 
for A.F.R.Ae.S. and A.M.I.Mech.E. examinations 
Write for prospectus to Engineer in Charge, College 
of Aeronautical Engineering, Chelsea, London, S.W.3 
FLAxman 0021 [0019 
OUR Commercial Pilot's Course for £625. Apply 


to: The Manaver, Plymouth Aero Club, Plymouth 


Airport. Tel. 72752. [0061 
REE! Brochure giving details of courses in all 
branches Acro Eng. covering A.F.R.Ac.S., 
M.C.A. exams, etc. Also Courses for all other 


branches of engineering. Write E.M.I. Institutes, 
Dept. F.26, London, W.4. (Associated with H.M.V.) 


[ 

A F.R. Ae. S., A.R.B. Certs , AM.1.Mech.E., etc., 
* on “no pass, no fee” terms. Over 95 per cent 
successes. For details of exams, and courses in all 
branches of Aeronautical work, Aero Engines, Mech- 
anical Engineering, etc., write we} 144-page 
—free. B.I.E.T. (Dept. 702), ight’s Lane, 
London, W.8 [0707 
EARN to fly, £32; Instructor’s Licences and Instru- 
ment flying for £3 15s. Od. per hour. Night fly- 
ing £4 15s. Od. per hour. Residence 6 guineas weekly. 
Svoroved M.C.A. Private Pilot’s Licence Course 
cialized course for Commercial Pilot's Licence 
School of Flying, Ltd., Thruxton Aerodrome 
(Andover Junction 1 hour 15 minutes from Waterloo), 
Hants. [0253 


ELECTRICAL EQUIPMENT 


A. PARKER offer from stock large quantities of 
electrical spares accessories, also Mk IV 


s and sockets. 
PROMPT deliveries and extremely keen prices 
Temporary stock lists available om request. 234 
Billet Road, Walthamstow, E.17. Telephone: Larks- 
wood 2595. [0295 


FOR SALE 


CADMIUM plated Aircraft Bolts 4ba to j in. bsf. 
New Aijircraft Instruments, write for lists to 


AEROPLANE Photographs. Large selection ages. 18 
aircraft, military and civil. Also latest U.S and 
British jets, 5) by 34 ins., 7/6 per dozen. Lint and 
specimen 2/6 post free. Also thousands of Ships, Rail- 
ways and Buses. Real Photographs Co., Ltd., Victoria 
House, Southport. (7667 


PACKING AND SHIPPING 


R AND J. PARK, LTD., 143/9 Fenchurch Street, 
© E.C. Tel.: Mansion House 3083. Official paool? 


and shippers to the aircraft industry. 


PERSONAL 


XFORD Undergraduate would appreciate lift to 
Continent with private owner this summer, esp. 
rallies, etc. Will share expenses. Box No. 5884. [7843 
ASSIS TANT Instructor required for part-time duties 
Birmingham Aijrport. Honorary appointment. 
Victoria (Bymingham) 2656. Box No. 5895. (7845 


SERVICES OFFERED 


EPAIRS and C. 


of A. overhaul for all types of air- 


craft. Brooklands Aviation, Ltd., Civil BCE 
Services, Sywell Aerodrome, Northampton. L: 
Moulton 3251. 0307 
WANTED 
ANTED Murphy V.H.F. T.R. unit, 12 or 24 
volt. Box No. 9955. {7861 
SITUATIONS VACANT 
NORTHAMPTON COLLEGE OF 
ADVANCED TECHNOLOGY 
St. John Street, London, E.C.1. 
Aeronautical Engineering—Appoi of 
of 
THE College is one of the eight Colleges of 
Advanced Technology. It is concerned with full- 
time degree, Sandwich Diploma-in-Technology and 


Advanced courses in Engineering and Science. 

HE Governing Body invites applications for the 
HEADSHIP of a new department of Aeronautical 
Engineering. The person appointed will be required 
to organise the considerable volume of existing 
advanced work, ad % develop post-graduate courses 
and researc 
PPLICANTS sho should be well qualified professionally 

and should have recent industrial or teaching 

es on Ist September 


1958, and the ‘salary scale is the Bu 
Grade IV, i.e. £1,750-£1,900 p.a. plus London allow- 
ance of £36-£48 per annum or relevant experience 
the initial salary may be above the minimum 

RMS and further particulars available from the 
Secretary of the College. 


J. S. TAIT, Ph.D., B.Sc. 
M.LE.E., M.I.Mech.E., 


A.R.T.C. 


A'S..T. (7850 


GKILLED Instrument Fitter for Manchester Airport. 


PPLY in confidence: 
Eagle Aircraft 


+ 


i/e 
Ltd., $22, Rie: 


way Airport, Wilmslow, Cheshire (7847 
st AFF Pilots lg to fly Meteor and Mosquito 
aircraft in N. England. Apply Box No. 


NSPECTOR with “A” and “C” Licences on ned 
aircraft. Experience on Heron aircraft also an 
a for Maintenance Base at Manchester 


APELY in in confidence: Chief Inspector, le Aircraft 
rvices, Ltd., Blackbushe Airport, y; 


Northern Surplus Equipment, Arnside, ue 


QUALIFIED 


details, 


The ROYAL RHODESIAN AIR FORCE 


requires a limited number of Officer Navigators. 


Applicants who must be under 35 should be still serving 
or have left the service within the last six months. 


Officers still serving are referred to A.M.O. N152/58. Others should apply, giving brief 


AIR LIAISON OFFICER, RHODESIA HOUSE, 429, STRAND, LONDON, W.C.2 


NAVIGATORS 


to:— 


rail. Phone Yateley 2371. 7846 


* 
MINISTRY APPROVED COURSES FOR 


4 
43 
= 
ge 
{ 
| 
= 
“Se. 3 
® 
[0730 [7844 3 
from your Staten Offer, or 
London School of Air Navigation Ltd. sos 
* * 
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SITUATIONS VACANT SITUATIONS VACANT SITUATIONS VACANT 
CAPTAINS required for Aircraft flyi E.A. a Radio Maintenance Engineer at iio Licensed in ead 
scheduled services. Apply Channel Gatw tions: DH104 Dove Aircraft Gipsy 
Southend Airport. (0032 NOWLEDGE of modern airborne radio com- 70 Engine, required for “Service overseas. 
“ENSED Engineer, Ca’ “A” Dakota mini- munications systems, and aids in writing, sta tions and 
mum, for interesting position at Wolverhampton | amd recognised methods of routine tests of such | experience, age and whether should 
Aleport ‘Accommodation a equipment. Considerable experience of aircraft radio | be addressed to: Airwork ted, Overseas Division, 
Manager, Don Everall (Aviation) Limited, | Engineers licence to at least | WANTED DCS and Convair Ca 
Wolverham tenance ineer’s to at least “A” vair Captains on contract 
AR — with “A” sane. useful, 160 swe to three years with 
d saquaey electrical systems would s. 6d.- | hours urs on type 
qualified Air ‘Traffic Controller. Apply to Com-| £17 6s. 6d. p.w. Apply to Official-in , B.E.A.| with current A.L.T.P. or A.T.R. with proper type 
— Service Training, . 17826 Helicopter xperimental Unit, Gatwick i ort, endorcement_ Salary offer tan Rs. 2,800 per 
, income ta 
PILOT required. C-P-L. 1/R. endorsed Rapide. Busi- “SSISTANT Engineer required by overseas airline PPLY to General Manager, Pakistan International 
ness apn Help re accommodation. Home | A a operating into London Airport. To be based at Airlines, Karachi Airport, Pakistan. 7836 
Counties. Write to Box 306. ele 191 Gresham House, required. Ca pital A ENIOR Electrical Draughtsmen are required for 
ANTED Link I with mini tnd Capital tal A, or Capital are ~ a, + a generous tite 
mstructors miuumum accor to q 
instructional hours with a recognised airline, | but not less than ra 000 per annum. Box No. 5921. | assurance and superannuation scheme is in operation. 
holding current M.C.A. or C.A.A. licence. Salary: [7853 | Please send full particulars of < Faeading ete., to the 


Pakistan Rs. 2,000 per month free of income tax. 
PPLY to General Manager, Pakistan International 
Airlines, Karachi Airport, Pakistan. (7838 
IKING Captains and First Officers wanted. Suit- 
able applicant erm? for Chief Pilot. A new 

flat can be provided if . Write in confidence 
to > Frenue Airlines, 236 Md Bedford Road, Luton. 


(7791 
psa TCHERS and Traffic Agents. Applications 
invited for the positions of Flight Dispatchers 
and Traffic Agents with an American Airline at 
Lendon Airport Excellent salaries and 
work. Brief details in writing to Box No. 5804 
ANTED Navigators with minimum of 5,000 te 
with good experience on international routes on 
contract for two to three years. Current na tor’s 
licence. Salary: Pakistan Rs. 2,200 per month free of 
mecome tax 
APPLY to General Manager, Pakistan International 
Airlines, Karachi Airport, Pakistan. (7837 
BCHNICAL Tracer (Lady) for editorial illustra- 
tions required by publishers of large 4 group of trade 
and technical journals. Permanency with pension and 
insurance. Write giving full details to "Chief Editorial 
Artist, Box No. 5835 [7839 
YPRUS AIRWAYS, LIMITED, has an immediate 
vacancy at Nicosia for an “A” and “C” Viscount/ 
Dart licensed engineer. Training would be arranged 
for any suitable only one of these 


endorsements. endorsements an 
advantage 
ASIC salary £1,400 annum for a single man; 


£1,500 per annum for a married man, plus cost 
of living allowance (at present 20}% of basic salary) 
and licence pay. Furnished accommodation is avail- 
able; there is a comprehensive medical scheme and a 
non-contributory pension arrangement. 
Lem and travel concessions are generous. Bi- 
annual increments become payable after the first 


APPL ICATIONS siving full details of qualifications, 
experience, age and hy status, should be sent 
by Air Mail to the Secre , Cyprus Airways, Ltd., 
16, Bryon Avenue, Nicosia, 'yprus. [7 840 


B, O.A.C. Associated Company, Gulf Aviation, Ltd., 

Bahrain, require “X"’ licensed engineer; ex- 
perience on heavy aircraft essential. Prefer 120 volt 
cover. Desirable radio experience or coveseae. Free 
accommodation, provident scheme, etc. A: : General 
Personnel er, B.O.A.C. Associa panies, 
Ltd., Stratton House, » Wil. {7855 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 


SKILLED AERO ELECTRICIANS 


SKILLED AIRFRAME FITTERS 


Required for work offering Good 
Long Term Prospects on 


CIVIL AIR LINERS 
Overtime and Production Bonus 
Ensure Good Average Earnings 

Subsistence for Married Men 


Write, call or phone for interview 
Cambridge 56291. Ext. 36. 
EMPLOYMENT OFFICER 


Personnel Officer, Handley ), Ltd., bones 


R.M.E. 
diate relief duties, Kuwait, with B.I.A.L. Permanent 
contract to follow with Iraqi Airways on B.O.A.C. 
technical secondment or other Associated Companies 
subject to sui Teleph MAYfair 8886, Ext. 
309, or write General Personnel er, Associated 
Companies, Ltd., B.O.A.C., Stratton 


W.l. 
| PAGE (READING), 
Aerodrome, Woodley, Reading, have vacancies 
for Senior Stress Engineers, with wide practical ex- 
perience for interesting work on Civil Aircraft. 
salaries with new houses to rent will 
——— to those appointed. Life Assurance and 
eee Scheme in operation. Please send 
of experience, etc., to the 


SITUATIONS WANTED 


pct. $00 hours singles, twins. N/R., R/T., 
desires flying position; No. fa3i keen, go anywhere. 
tions welcomed os 83 (7815 


Ss 
A STRALIAN, 23, Validated Australian 
Cc. desires anywhere. 
Holm, 390 Uxbridge Road, Hatch End, Middx. [7859 
OMMERCIAL Pilot, over 2,000 hours’ experience, 
British, age 29, aircraft types, Auster variants, 
heraft Bonanza, M35/Cessna 180 and 182, Piper 
PA.20 and PA.22, seeks position for summer season 
with club or similar organization. Write Box No. 75, 
W. H. Smith and Son, Ltd., Central Railway Station, 
Bexhill-on-Sea, Sussex. (7807 


NGLAND’S only aviation bookshop. Send 3d. for 
14- catalogue or call Saturday. Beaumont, 2a 
R ue, Winchmore Hill, London, N.21. 


BLACKBURN NA.39 


“‘ It had to have an extraordinarily good finish’’ 


The Kenilworth Manufacturing Co. Ltd., makers of filling compounds and 
high density adhesives, are proud to have made sure this was possible. 


HERMETITE WORKS, WEST DRAYTON 
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Blectro-Hydraulics, Ltd. Martin-Baker Aircraft, Co., 
lish Electric Co., Ltd., The ... 18,40 acing Edit. Page = Vickers-Armstrongs (Aircraft), Ltd. ............ 32 
E.R.S., Led. oe waves. “*Mechanical Hand) ling’, 
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Titanine Aircraft Finishes 
are used for the internal protection 


the VANGUA 


Flying for the first time this year the Vickers Vanguard is designed 
for medium/long range operations. It has two decks——the upper deck 
with accommodation for up to 115 passengers—the lower providing 
two cargo holds. 

A valuable new development is that two-thirds of the 25,000 lb. pay- 
load may be taken in freight, if required. This means that the Vanguard 
can be used to nearly maximum potential during off-peak service. 

As with the famous Vickers Viscount, Titanine materials have been 
selected for finishing the interior of every Vanguard. 


TITANINE AIRCRAFT FINISHES 


TITANINE LIMITED, COLINDALE, LONDON, N.W.9. Tel: COLindale 8123 (6 lines) 
FACTORIES: LONDON * SURREY + SCOTLAND Associated Companies: U.S.A. & HOLLAND 
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The external fittings of a supersonic air 
craft must be built to very close tolerances: 
even the slightest variation in aerodynamic 
form could) adversely affect high-speed 
handling. With drop-tanks 


eraft may have a new set each day — this 


where an air 


means that every tank must be aero 
dynamically identical, and every tank 


component complete ly interchangeable. 


This consistency of manufacture is vitally 

Under combat conditions the same tanks 
have to withstand enormous stresses es 
pe ially at their points of attac hoent. This 
means they have to be structurally ex 
tremely strong. 
Hlow to build such tanks prese nted consider- 
able desiqn and manufacturing problems 

But by applying sound engineering 
techniques to resin-bonded asbestos tibre, 
Bristol's plastics technologists produced 
a tank that was not only considerably 
etronger and lighter than its aluminium 
counterpart, but also considerably ¢ heap r. 
And as the tank moulds are identical, aero- 
dynamic consistency ceased to bea problem. 
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HOW BRISTOL PLASTICS SOLVED VITAL PROBLEMS 
OF STRENGTH AND CONSISTENCY 


Bristol plast ic drop tanks were designed 
for easy assembly and dismantling, and for 
compact storage, 

Their aerodynamic superiority to alumi- 
nium tanks has been proved at supersonic 
speeds and under combat conditions. 

Bristol plastic drop-tanks are available 
for the Hawker Hunter, Armstrong-Whit- 
worth Sea Hawk, English ElectricCanberra, 
de Havilland Venom, Sea Venom and Sea 
Vine Westland Wovvern, Folland Gat, 
Hunting Provost and Jet Provost, Super- 
Fairey Gannet, and 


marine Scinitar, 


Fiat GO. 

Bristol drop-tanks are under develop- 
ment for many other types and are being 
built under licence in Holland, Belgium 
and France. 


BRISTOL 


Plastic 


BRISTOL AIRCRAFT LIMITED 


The standard range of tanks 
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